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Unique Features of an Illinois Foundry 


Electric Steel, Gray Iron and Semi-Steel Depart- 
ments—Continuous Operations with Large 
Production in Small Space—Use of Molding Machines 


BY CHARLES LUNDBERG 


Peoria, Ill., is new. Its departments produce 

gray-iron, semi-steel and electric steel cast- 
ings. The principal departments are of the con- 
tinuous type, metal being poured from 7.30 to 4.30 
p. m., with 70 per cent of the castings coming from 
machine-made molds. This foundry possesses many 
features peculiar to itself, several of them having 
been evolved by W. J. Brandon, mechanical engineer 
and works manager of the Avery Co. Built from a 
base which was the old Kingman Plow Co.’s plant, 
the new foundry may be regarded as an evolution, 
inasmuch as many changes and experiments pre- 
ceded completion. 

The unusual features of the plant embrace a 
system of keeping molding sand in large wooden 
tanks which are automatically filled, an arrange- 
ment called the “circle,”’ which enables the making 
and pouring of over 320 molds a day in an area 
of approximately 6400 sq. ft. (80 x 80 ft.); a sep- 


R peoria, the foundry of the Avery Co., 


arate building housing four cupolas which dump 
into a basement, the working over of all molding 
sand in a basement beneath the main molding floor, 
thence elevated by bucket conveyors; the extensive 
use of jib-type cranes equipped with electric hoists, 
and the free use of small trucks or cars running 
on fixed tracks for the easy shifting of flasks and 
their assembly at designated points for pouring. 
Women are employed in almost every department 
of the foundry, and are working to the satisfaction 
of themselves and their employer. They do no 
grinding, nor are they found working around the 
tumbling barrels, but they do molding, make cores, 
operate machines and hoists, handle small castings, 
and do light chipping and cleaning. They work 
side by side with men, and frequently have resented 
any effort on the part of the men to assist them 
in their tasks. In the assembly department they 
assist in the setting up of tractors, especially the 
smaller gas engines. Their working apparel con- 


— 





Section of Foundry Where Light Work Is Done, a Feature Being the Large Wooden Tanks for Molding Sand, the Sand 
Entering the Tanks Through the Overhead Chutes. There are eight tanks and to each are attached four vertical squeezer- 
type molding machines. In the foreground is a grating over which the flasks are shaken out. The sand can be kept in 
good working condition for days 
Kee 
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sists of overalls 
and blouse, their 
hair being pro- 
tected by caps. 
At noon they 
throng the com- 
pany’s cafeteria 
with the men, 
and they display 
every indication 
of being content- 
ed and a happy 
element of the es- 
tablishment. They 
receive good 
wages. 

In its electric 
steel department 
the company op- 
erates a Booth- 
Hall electric fur- 
nace, producing 
mostly what is 
termed tractor 
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The furnace 
has a rated ca- 
pacity of 1% 
tons, and ordi- 
narily makes five 
heats per day of 
12 ur. i is 
charged at night 
ready for the first 
heat in the morn- 
ing, so that the 
first heat is ready 
to pour by about 
7 o’clock, when 
the molders start 
to work. The 
power consump- 
tion ranges from 
560 to 620 kw. 
hr. per ton, al- 
though records as 
low as 460 kw. hr. 
per ton have been 
made. Up to Nov. 


Portion of the “Circle,”” Where Pouring Is Done Within a 65-Ft. Circle 
steel ’ although Accommodating 60 to 70 Molds at One Time. After pouring, the flasks are 1,775 heats had 
high-grade semi- lifted by the large crane in the center and lowered through the circular been taken from 
. opening at the left tv a truck on the floor below All the work is done in 
steel, or special 4 space 80 x 80 ft. The empty flasks are hoisted through an opening outside the furnace. 
; b the circle and distributed by monorail to their respective places. The flasks : 
gray iron, has al rest on trucks. Molding sand is elevated from the floor below by bucket The furnace is 
so been made in conveyors operated basic, 


the furnace. The 

steel runs 0.35 to 0.40 carbon, the manganese being 
carried high to insure toughness and good wearing 
qualities, such as are required in the company’s 
tractor pinions, of which a great many are made. 
The quality of the steel is such that these pinions 
cannot be broached, and the keyways are cut with 
a keyseating machine. The castings are very tough 
and resistant to wear, and on some the time of ma- 
chine work has doubled since electric steel has been 
used. 


and contrary to 
practice in many places the magnesite lining is car- 
ried to the roof, as the Avery Co. has found this 
to give best results. The furnace roof is of silica 
brick, and its life averages from 125 to 200 heats, 
which is considered unusually good for basic electric 
furnace operation. The hearth of the furnace lasts 
for an indefinite period. In a 2500-lb. charge for 
castings the following material was used: Punch- 
ings, 500 lb.; foundry scrap, 200 Ib.; old rail, 250 
lb.; sprues, 1050 lb.; boiler plate, 500 Ib. 





Front of Tw» Cupolas Showing Monorail System With Electric Hoist to Carry Ladies to the Molding Floor, Seen 
in the Background 
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About 10 Ib. of 
70 per cent ferro- 
manganese and 
25 lb. of 50 per 
cent ferrosilicon 
were added just 
before the heat 
was ready to 
pour, and be 
tween 2 and 3 lb. 
of aluminum 
were added tothe 
steel in the ladle 
to insure a thor- 
ough deoxidation 
of the metal. 

After the 
charge is placed 
in the furnace the 
night before it is 
customary in the 
morning to add 
about 5 lb. of car- 
bon from old elec- 
trodes to compen- 
sate for the loss 
of carbon due to 
the oxidation of 
the charge which often takes place overnight. 

Lime is used for forming a slag. Toward the 
end of each heat about 15 lb. of coke breeze is 
thrown on top of the slag to make it reducing. The 
metal is tapped from the furnace into shank ladles. 
The ladles are brought almost to a white heat by 
an oil heater, and to this is attributed a large part 
of the success attained. The ladles pour cleanly 
and there is no trouble in skulling. 

Some of the interesting features of this type of 
furnace consist of the auxiliary electrode, which 


the Avery Co., Peoria, Ill. 
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Pouring a Heat from a Booth-Hall Electric Furnace in the Steel Foundry of 


It has a capacity of 1% 
electrode to facilitate starting, and a solid conducting bottom 
similar furnace is being installed 
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insures quick 
heating and no 
trouble at any 
time in obtaining 
contact when 
starting the fur- 
nace; there is a 
special type of 
door that seals 
tightly when 
closed, and a sol- 
id conducting 
hearth without 
bottom contacts 
or any kind of 
water cooling. 
The Booth - Hall 
Co. co-operated in 
every way pos- 
sible to make the 
operation of the 
furnace success- 
ful, and the Avery 
Co. is now install- 
ing a second fur- 
nace of the same 
type. 

Mr. Brandon, 
when asked what he considered the most potent 
factor in the operation of an electric furnace, said: 
“Success depends not only on a good melter, but on 
a capable electrical department in charge of an en-. 
gineer to support the foundry. Foundrymen are 
not electricians. We have a first-class graduate 
electrical engineer with a competent assistant, and 
they are responsible for results.” 

The officials of the company are enthusiastic 
over the outcome of their electric-furnace invest- 
ment. It furnished a source of supply at a time 


tons, has an auxiliary 
A second and 


Another View of the Cupola Building Interior Showing the Turn Which the Monorail Makes at the End of the Room 


Farthest from the Molding Room. The cupolas dump into a : 
between tapping and charging floors is 25 ft. 


basement when the bottoms are dropped. The distance 
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Where 


also are 


Avery Co.'s Foundry, 
Are Made Raw materials 
in this department 


Laboratory of the 


Chemica! 
Analyses of 


All Heats 


tested 


when jobbing steel foundries were filled with Gov- 
ernment work, reduced casting costs materially, 
and in the opinion of the company’s operating de- 
partment produced castings that are better than 
could be procured outside. The pouring floor is 
40 x 160 ft. 


Four Cupolas in Separate Building 


Two No. 9 Whiting cupolas, lined to 72 in., and 
two No. 7 Colliau cupolas, lined to 48 in., all 55 ft. 
in height, are housed in a separate building of rein- 
forced concrete, 54 x 64 ft., one advantage of this 
arrangement being that the cupolas can be tapped 
without the usual waste of time incidental to mold- 
ers pausing to watch the operation. There are two 
large doorways between the cupola building and the 
main molding floor through which passes a continu- 
ous monorail serving all four spouts. A light and 
airy chemical laboratory adjoins the cupola room, 
a metallurgical chemist being responsible for the 
output of the cupolas. Both gray iron and semi- 
steel are melted. Between the tapping and the 
charging floors is a space of 25 ft. The building 
has a basement, a feature which makes for cleanli-¢ 
ness and absence of obstructions on the tapping 
floor, inasmuch as the cupolas dump onto the floor 
below. From the cupola building and under the 
entire plant, to the bank of the Illinois river, runs 
a tunnel through which refuse may be removed. 

The base of the foundry was the old Kingman 
Plow Works, but so much has been done in the way 
of alterations and additions that the foundry is 
practically new. Of course, much of the plow works 
proved valuable, including the larger buildings, es- 
pecially, although they were remodeled and enlarged. 





Section of the Avery Co. Foundry Illustrating the Free Use 

of Jib Cranes, Each Equipped With an Electric Hoist. Con- 

spicuous also are the smal and light trucks on which com- 

pleted molds are placed and then run out toward the center 
of the foundry for pouring 
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The old boiler room was converted to a coke storage. 
Pig iron and scrap travels in a straight line from 
the stock piles to the cupolas, on cars which, after 
weighing, are raised to the charging floor on a 
high-speed elevator, the coke and other materials 
being similarly lifted. The charging floor has win- 
dows on all four sides. From a foundryman’s point 
of view the entire building presents a fine appear- 
ance, 

Only two cupolas are in operation simultane- 
ously, the daily production being 35 tons of semi- 
steel and 75 tons of gray iron. Since the war made 
pig iron scarce and expensive the proportion of 
pig used has been 30 to 70 per cent of scrap, this 
mixture, with increased quantities of ferroalloys, 
producing such good results that it is doubtful if 
there will be a return to the old practice, in which 
a higher percentage of pig was used. What is done, 
of course, will depend on the course of pig-iron 
prices. Ever in view in the Avery plant is the 
getting of hot metal as cheaply as possible at the 
spout. The mixture for semi-steel consists of 20 
per cent steel plate, 35 per cent pig iron, and 45 per 
cent scrap. 


Control at Central Electrical Station 


The current for the electric furnaces, taken from 
the public service company, enters the plant at 13,200 
volts, 3 phase, 60 cycles, and is brought down to 125 
volts, 2 phase, by Pittsburgh transformers. As a 
means of cooling the transformers the air for the 
cupola blower is drawn through the transformer 
room, the inlet being at the roof and the outlet 
through a grating in the floor, thus insuring a 
constant change of air in the room, a system which 
has proved most efficient. The blower is of the 
General Electric centrifugal type, with a capacity 
of 10,000 cu. ft. per min., the pipe being of Armco 
iron, with joints acetylene welded. There is pro- 
vision for cleaning the interior of the pipe, and it 
is designed to accommodate another blower when 
that becomes necessary. The blower room also con- 
tains a motor-driven air compressor and a motor 
generator, and is a central station controlling the 
entire foundry. Blast pressure is indicated by 
Clark meters in both the blower room and on the 
tapping floor. 


Molding Sand in Wooden Tanks 


The main molding room, 80 x 450 ft., was origi- 
nally the forge shop of the plow works. Under 
half of this building, longitudinally, the earth was 
removed to create a basement, a task made greater 
by the fact that some large concrete foundations on 
which had rested forging machinery were in the 
way. Holes were dug and the huge concrete blocks 
were toppled over out of the way. This section of 
the molding room has a double fioor of wood on 
which is 1 in. of pitch and 6 in. of clay. 

The molding room is laid out in departments, 
there being one for light work, another for work 
of medium size, another for heavy castings, and 
lastly what is termed the “circle,” which merits 
a description. Every department has noteworthy 
features. In the jobbing department are made to 
order the parts of old and obsolete Avery machines, 
some of these dating back 35 years, while the mak- 
ing of parts for machines 15 and 20 years old is 
commonplace. 

First claiming attention in the light casting 
section is a row of eight circular tanks of wood, 
6 ft. in diameter and 6 ft. in depth, which the em- 
ployees jokingly refer to as the “silo system.” 
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From the top of each tank ascends at an angle a 
chute connecting at the center of the room with 
a vertical bucket conveyor. Sand is elevated from 
the basement to the roof, a distance of 45 ft., by 
the conveyor, then drops by gravity down the chutes 
and into the tanks. To each tank are attached four 
vertical molding machines of the squeezer type, made 
by the company, there being 32 machines in all. 
Convenient to each machine is an opening in the 
tank from which sand may be shoveled. 

Operations follow in this order: With every- 
thing at hand, the molder does his work in the 
usual way, then sets the flask to one side and pro- 
ceeds with another mold. After the pouring, which 
is done by hand wherever castings weigh less than 
25 Ib., the flasks are shaken out over grates, each 
8 x 8 ft. in area, in the floor, and the castings are 
dropped into chutes. The sand goes to bins on the 
floor below, where it is worked over, tempered, and 
then fed to a cutter head, after which it is elevated 
as previously described. It is to be noted that sand 
retains .moisture for days in the tanks, and thus 
remains in good working condition. The small cast- 
ings come to rest on large sheet-iron trays a few 
feet above the floor, from whence they go to the 
tumbling barrels. 


Small Trucks Carry Flasks to Center 


Down the center of the molding room run two 
lines of monorail for the relief of which there are 
ladle stands placed at convenient points. Medium- 
sized castings are made in a section opposite to that 
for light work. Here the molding is done with ma- 
chines standing near the wall, the flasks thus being 
placed on light trucks or cars which run on smal! 
tracks extending to the center of the room. When 
ready for pouring, a flask is pushed along toward 
the center of the room and thereby makes space 
for another car and another flask. Pouring and 
shaking out over the grates is facilitated by a num- 
ber of jib cranes equipped with 1 and 2-ton 
Sprague electric hoists. Castings of the larger sizes 
are not dropped into chutes, as there would be 
danger of their breakage. When the car system 
was first adopted the cars were made heavy, but 
they were later made so they could be easily handled 
by one man, and it was found they still possessed 
ample strength and durability. 

The heavy work department has 6 hand-operated 
overhead traveling girders on roller bearings and 
carrying 2-ton electric hoists. In the entire foundry 
are over 50 electric hoists of Sprague design. The 
company built its own jib cranes, all of which are 
ball-bearing. 


Great Production in Small Space 


The “circle,” a continuous foundry arrangement 
devised and built by Mr. Brandon, commands more 
attention from visitors than does any other feature 
of this unusual foundry. It occupies one end of 
the main molding room, where the earth has been 
excavated from underneath. In the center of a 
space 80 x 80 ft. is a 2-ton power-driven jib crane 
with a 20-ft. boom. At its base is an operator’s 
cage, moving with the crane. Around this crane, 
the turntable of which is ball-bearing, and at the 
circumference of a 65-ft. circle, are eight hand- 
operated jib cranes, each equipped with a 2-ton elec- 
tric hoist. Adjacent to the central jib crane is a 
circular opening in the floor 8 ft. in diameter. 

Radiating from the central jib crane are 18 
tracks for light cars. The molds are made on 
machines at the outer edge of the circle, placed 
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General View of the Foundry. Over a main aisle is a 
double monorail system, and on one side are cranes of the 


jib type equipped with electric hoists. .To the left is 
shown a ladle stand, of which several are conveniently 
located In the square columns at the left are bucket 
conveyors for raising sand from the floor below to the 
roof whence it falls by gravity through chutes into tanks 


on cars, and then are pushed toward the center and 
out of the way of the molder, who works until the 
track is filled to its capacity. From 60 to 70 molds 
can thus be accommodated in the circle. 

From the monorail communicating with the cu- 
pola room the filled ladle is transferred to the center 
jib crane and then the skilled crane operator plays 
an important part in the pouring. After the poured 
metal has had sufficient time to enable safe handling, 
usually about 5 to 10 min., according to the weight 
of the casting, the big jib crane picks up the flasks; 
one by one, swings them around, and lowers them 
through the circular opening in the floor. Each 
flask comes to rest on a car conveying it a few feet 
away and stopping at the bottom of another open- 
ing in the floor outside the circle. On the shake-out 
floor a young woman operates an electric hoist, the 
hoist performing the double function of assisting in 
the shaking out of the flasks and again raising them 
to the molding or pouring floor. The casting, still 
on a truck, and perhaps partly covered by sand to 
prevent too rapid cooling, goes to an adjoining 
cooling room. The metal flask has meanwhile been 
transferred to a monorail around the “circle,” and is 
carried to any desired place in readiness for another 
molding operation. The system allows the produc- 
tion of over 320 molds per day, and all is done in 
a space 80 ft. square. All the castings made in the 
“circle,” many of them large gears, are of semi- 
steel. 


Conveyors Raise Sand to Molding Floor 


At each corner of the 80-ft. square are bucket 
conveyors for raising sand from the basement to 





Work 
an apprenticeship here before they are put on larger or more 


Coreroom for Light Core Young women must serve 


important work. The department serves as a school 








Rear View of the Booth-Hall Electric Furnace Showing the 
Manner in Which the Charging Door Is Kept Tightly Sealed. 
The auxiliary electrode is seen in the upper background. 

This furnace is making about five heats per 12-hr. day 


the floor above. The sand is fed to cutter heads in 
the basement, the heads being driven by 5-hp. direct- 
connected electric motors running 900 r.p.m. 

Facing material is distributed to all molding de- 
partments at night. 

A cleaning room extends the length of the main 
building, and was created by roofing over the space 
between that building and a neighboring one. The 
company made its own mills by bolting large structu- 
ral-steel channels to suitable end pieces. All foun- 
dry scrap is drummed before it goes to the cupolas. 
A Pangborn sand-blast room is a part of the cleaning 
equipment. 

Between the cleaning building and that of a new 
machine shop is a covered railroad track, the two 
buildings being connected by monorails. After 
castings have been machined they are loaded, with 
those which require no machine work, on freight 
cars and taken a few blocks away to the assembly 
building, a structure 120 x 1080 ft. The company’s 
machine tools, except a comparatively few, have 
been removed from this building to the new shop. 
Machines operating on cold rolled steel have been 
left in the balcony of the assembly building. The 
foundry and machine shops are favored by the fact 





Section of Cafeteria Where Foundry Workers Are Served 
With Meals at a Low Price 
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that the land where they stand slopes to the IIli- 
nois River, the result being that the basement of 
the foundry and the main floor of the machine shop 
are on the same level. 


All Cores Are Reclaimed 


Large and small cores are made in separate 
departments, each equipped with modern devices. 
Large cores are baked at night in double-end ovens. 
All core sand is mixed in Standard and Simpson 
core-sand machines at one end of the building hous- 
ing the core work, a part of the equipment being 
a Sly core-reclaiming machine, the use of which 
has been especially valuable since bonding mate- 
rial has been scarce and expensive. Both gas, coke, 
and oil-fired ovens are used in baking. Small cores 
are made by women, this department serving as a 
sort of school for beginners. All must graduate 
from this room before attempting larger work. 

The castings made by the company average 12 
lb., the heaviest being about 700 lb. Work done on 
molding machines is steadily extending, the last step 
in that direction being the machine molding of 
pulleys. All gas-engine tractor parts are made with 
machine molds, and altogether 70 per cent of the 
output of the foundry is so produced. A point made 
by the management in connection with the fortu- 
nately passing antipathy of molders to machines, is 
that machinists have high regard for jigs and fix- 
tures and are eager to use them, therefore why 
should not the molder favorably regard those to be 
used in his work? With certain steel pinion, pro- 
duction by machine averages 75 per day per molder, 
while an outside company not using machines made 
but 25 per molder per day. 

At its Peoria plant the company manufactures 
all tractor and separator castings, and those re- 
quired in one size of tractor motor. Castings for 
six sizes of motors are made in its Milwaukee plant. 
The foundry described in this article has all been 
built since Sept. 1, 1916, the first heat having been 
made Jan. 15, 1917. Further improvements and 
additions are yet to be made. Over the stock piles 
a traveling crane is being erected. The laboratory 
will have additional apparatus for physical tests. 


History of the Avery Co. 


The Avery Co. was founded in 1878 by R. H. and 
C. M. Avery. Robert H. Avery, a young soldier, 
while in Andersonville Prison during the Civil War, 
conceived the idea of making a corn planter, and, 
it is said, with a smooth space on the ground as a 
drawing board and a pointed stick for a pencil, he 
made the first rough draft that illustrated his idea. 
When free, he went to Kansas, but it was not until. 
about 1874 that he built and put in successful oper- 
ation his first working, full-sized model, conceived: 
in Andersonville. In 1877 he returned to Illinois, 
and in copartnership with his brother started the 
manufacture of planters at Galesburg, IIl., in con- 
nection with other agricultural implements. 

The success of the business had been so marked, 
and was so increased in volume by the adoption of 
one of the pioneer wire check rowers then being 
manufactured in large quantities, that the firm in 
1882 moved to Peoria, a location possessing many 
advantages, among them river transportation, rail- 
road facilities, and a better labor market, and in 
1883 the firm of R. H. and C. M. Avery was incor- 
porated under the name of the Avery Planter Co., 
with an authorized capital of $200,000. 

The manufacture of steam engines and thresh- 
ing machines was undertaken in 1889, and in Sep- 
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tember, 1892, the death of R. H. Avery called for 
radical modifications in management and program. 
In 1899 the business was reincorporated, with an 
authorized capital of $600,000, and the name changed 
to the Avery Mfg. Co. 

By 1907 the annual business had reached the 
volume of nearly a million dollars, and following 
the death of C. M. Avery, who had been the sole 
financial manager from the outset,, and when it 
was discovered the company’s charter was about 
to expire by limitation, the business was reorgan- 
ized under the corporate name of Avery Co., with 
an authorized capitalization of $2,500,000. The 
present capitalization of the company is $3,500,000, 
and the officers are as follows: J. B. Bartholomew, 


president; R. J. Boynton, vice-president; G. L. 
Avery, secretary; and E. A. Cole, treasurer. 
At the present time the Avery Co. is one of 


the largest producers of farm tractors, threshing 
machines, engine gang plows, motor cultivators, and 
other motor-driven farm machinery. Its factories, 
branches, and various offices, employ more than 
3500 people. 

The main or No. 1 plant, at Peoria, is on a 
tract of 61 acres, while plant No. 2, a short distance 
away, is on a tract of 15 acres. The motor division 
of the company is a plant at Milwaukee, Wis., all 
new, and erected within the last 21% years, includ- 
ing a machine shop, motor assembly, overhead crane 
system, and foundry. 

The Avery Co. was the first industrial concern 
in Illinois to give its employees the benefits of a 
complete medical dispensary. This is maintained 
at all plants without any expense to the employees, 
and special attention is given to the liberal and kind 
treatment of employees who are accidentally or oth- 
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Type of Large Gear of Which a Great Many Are Made in 

the Avery Co.’s Foundry. This view is in the heavy work 

department. Like other departments it is served by a 
double monorail system, the hoists being electric 


erwise injured in the performance of their duties. 
This branch of the company’s activities is under 
the direct supervision of Secretary G. L. Avery, 
son of C. M. Avery, who has been actively connected 
with the institution since leaving college. 
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Ground Plan of the Avery Co.’s Foundry at Peoria, Il, 


of the buildings are the remodeled plant of the old Kingman Plow Co. 
sand, the crane facilities, and what is termed the ‘ 


The Western Malleables Co., Beaver Dam, Wis., has 
presented to the Western Malleables Social Club, a wel- 
fare organization of employees, a complete clubhouse 
located on the second floor of its new pattern shop. The 
clubhouse consists of three large rooms and an audi- 
torium, the whole representing an expenditure of nearly 
$5,000 for interior finish, draperies, furniture and other 
equipment. The formal opening of the club has been 
set for New Year’s Day. 
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for Electric Steel, Gray Iron and Semi-Steel Castings. Most 


Especially notable are the tanks for molding 


‘circle’ for rapid, continuous production 


Tables have been prepared by the Statistical Section 
of the U. S. Employment Service showing requests for 
help from employers as compared with registrations 
with the Service for jobs for the 13 weeks ending Nov. 
80, which indicate a general decline in the demand for 
labor throughout the United States. In a number of 
sections this decline began early in September; in 
others there was an increasing demand up to the middle 
of October, immediately followed by a sharp decline. 








The Steel Markets of the Pacific 


Competition with Japan—Conditions in 
China—Markets in Australia—Competition 
from Europe—lInternational Free Trade 


BY THOMAS T. READ 


ness men as to the conditions that are likely 

to obtain in business during the period after 
the war vary so widely that it would indeed be fool- 
ish to attempt to prophesy what our trade condi- 
tions with the Orient are likely to be. It is, on the 
other hand, desirable to give them careful consid- 
eration, for they are likely to play an important 
part in the readjustment of international trade. 
There are certain factors on which there is sub- 
stantial agreement; others are so uncertain that 
only an expression of individual opinion can be 
made. 


[ive opinions entertained by experienced busi- 


Three Important Questions 


Three questions may be asked: Is trade with 
the Orient likely to be an important factor in the 
sum of foreign trade and if so, is commerce in iron 
and steel products likely to be an important part 
of that trade. If the answer to the second question 
is yes, what is the outlook for American manufac- 
turers who may seek to find.in Pacific markets sale 
for their products. 

Back of these three inquiries is the fundamental! 
assumption that the productive capacity of Amer- 
ican iron and steel plants, expanded to meet war 
needs, will for some time at least be greater than 
domestic markets can absorb and it will hence be 
necessary to seek in foreign countries, more dili- 
gently than before, a market for the products of 
our furnaces, mills and fabricating plants. Before 
the war domestic business occupied the big tent 
and foreign business was the side show. When the 
growth of domestic consumption brings it up to 
productive capacity it is likely that this relation will 
again hold, for there are many advantages in a 
concentrated business as compared to a diffused one, 
but it seems certain that for the time being for- 
eign trade (which normally doubles every 20 vears) 
will be much accentuated. 

One reason for this is that we will come out 
of the war with 25,000,000 tons of shipping that 
will compete for the carrying trade of the world, 
with the result that freight rates will be forced 
down to the point where less loss is sustained 
through keeping the ships in operation at low rates 
than in laying them up and allowing them to de- 
teriorate. The letter Mr. Hurley has already ad- 
dressed to all National Societies shows clearly that 
it will be the policy of the Emergency Fleet Cor- 
poration to foster over-seas traffic by every means 
in its power. 


International Free Trade 


Whether trade across the Pacific will be of much 
importance as compared with that across the At- 
lantic is a matter of opinion. The latter has for 
decades been much the more important. The dis- 
tances are less and the huge loans America has 
made to her European allies will call for yearly 
interest payments that the debtor country will en- 
deavor to recoup by increased sales of its products 
in this country. This will require the pushing of 
those lines of industry that are most profitable in 
order to get the maximum return out of foreign 


trade, and relinquishing to other countries trade in 
the products that are most profitable to them. This, 
followed to its logical conclusion, leads to what is 
practically international free trade. 

An example will serve to make this point clear. 
A manufacturer of ready-mixed paint may take the 
stand that he should protect himself by making 
everything that goes into his finished product. This 
would lead him, in the end, to the mining and smelt- 
ing of ore, the making of lead and zinc oxides, the 
manufacture of oils, the making of tin plate for 
cans and lumbering the stock for his packing con- 
tainers. No manufacturer could adhere to such 
a policy beyond the point to which he could make 
all these things as cheap as he could buy them in 
the open market; and ready-mixed paint manufac- 
turers, on the average, buy such materials in the 
open market and content themselves with the prof- 
its to be made from the manufacture and sale of 
paint. 

The same principle may be applied to foreign 
trade. The Italian people will have to pay interest 
on the loans the United States has made to the 
Italian Government. Manufactures of silk, cotton 
and wool, macaroni, automobiles, etc., are the prin- 
cipal things that Italy sells abroad, or, in other 
words, they are the things the Italian people find 
it most profitable to make. Italy imports wheat, 
coal and iron. If the Italian Government tried to 
make itself industrially independent by imposing an 
import duty on wheat, coal and iron, the inevitable 
outcome would be to increase the cost of produc- 
tion of the exports listed above; it would hamper a 
big business to foster a small one. In order to pay 
off their war debts the countries of the world will 
have to concentrate on the lines that are most prof- 
itable to them, and let the other fellow handle the 
business that he is best qualified to handle. In 
short, the carrying trade across both oceans is 
likely to increase greatly. 


Market in Devastated Europe 


Whether there will be a large market for Amer- 
ican products in rehabilitating devastated Europe 
yet uncertain, and weighty authority can 
he cited for either view. Personally, I think there 
will be. The best way out of a difficult business 
situation is often to borrow more money, and a 
bank often finds it better business to make further 
advances to a firm that is already in its debt rather 
than to refuse them. The trade that was firmly 
rooted in the battlegrounds of Europe will inev- 
itably spring up again. Whether this trade will be 
permanent is another matter; when the Japanese 
took over the South Manchurian railroad, thev 
bought rolling stock from America to equip it as 
quickly as possible, but that which has been needed 
in recent years has been made in Japan. 

The countries of the Pacific littoral, with the ex- 
ception of Australia, have kept relatively free from 
the burden of the war, and should emerge from it 
correspondingly free from war debts and taxation. 
With the exception of Japan, they are compara- 
tively undeveloped countries, which means that they 
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have a better chance to increase their buying power 
in our markets through increased sales of their 
raw materials to us. And various short circuits 
in international trade are developing. We formerly 
got all our tin from Europe, but now the ore comes 
to this country and is smelted here. Chinese anti- 
mony formerly went to Europe and was resold here; 
now it comes direct to this country. It is reason- 
able to suppose that a good deal more trade in raw 
materials will be deflected to this country. 

The conclusion, therefore, is that international 
trade as a whole will increase and that Pacific 
trade will show a larger relative increase than will 
that across the Atlantic. As for permanency, the 
Pacific is much to be preferred, for it will take a 
long time to equip the relatively undeveloped coun- 
tries that border the Pacific and their raw mate- 
rials, as return cargo, will serve to keep freight 
rates low and furnish the means of making payment 
for what we sell to them. 


Initial Equipment in Undeveloped Countries 


The answer to the second question has already 
been partly covered in the discussion of the first. 
Undeveloped countries are the best places for the 
sale of initial equipment. This must be qualified. 
Peking needed a modern telephone system and was 
therefore a good market for the sale of telephone 
equipment. Mongolia is not a good market for tele- 
phone equipment because its inhabitants do not need 
telephones and would not use them if they had them. 
It is only a rapidly developing country that is a good 
market for the sale of initial equipment. A highly 
developed country may be a poor market for the 
sale of initial equipment, but offers a very good 
market for sales to replace wastage and meet in- 
creases. Most probably the telephone equipment 
required to replace losses in Boston in a single 
vear is larger than that required to initially equip 
the whole city of Peking, which has about the same 
population as Boston. 

But providing the initial equipment also means 
providing a permanent market for replacements. 
The countries bordering the Pacific are lacking the 
initial equipment of iron and steel products, and, 
as will be seen later, they offer relatively little 
promise of being able to provide it for themselves. 
The conclusion therefore is that traffic in iron 
and steel products will be an important factor in 
trans-Pacific trade. 


Competition in Steel with Japan 


The final question is, what is the prospect of a 
large slice of trans-Pacific trade in iron and steel 
and their products falling to the share of Ameri- 
can manufacturers? Japan will be a large factor 
in the answer to this. In an earlier article* I dis- 
cussed the iron and steel industry of Japan and 
pointed out that even at the hoped-for rate of 
growth the Japanese iron industry would not be 
able to keep ahead of the domestic consumption for 
some time yet. The cost of production of pig iron 
and semi-finished steel is not low,either in the plants 
in Japan or the Japanese-controlled plants on the 
Asiatic mainland. 

If the American producer gets down to bedrock’ 
production costs in order to keep his plants run- 
ning, and our shipping gets down to bedrock carry- 
ing charges in order to keep its boats busy, there 
seems every reason to suppose that the American 
producer of pig éron, steel and finished products 
can sell in the markets of Japan in competition with 
the domestic producer. Unless the Japanese plants 
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are protected by import duties it will be doubtful 
whether they can meet American competition after 
the war. Japan’s trade with the United States has 
grown so much that her buying power has much 
increased, while her rapid development as a manu- 
facturing country has made her a big market for 
machinery. If the league of nations, which is talked 
of after the war, really materializes and provides 
for anything like international free trade, Japan 
is almost certain to be a good market for American 
iron and steel products. If, on the» other hand, 
Japan sets up a tariff barrier, all our products ex- 
cept our specialties are likely to be shut out. 


The Needs of China 


China is almost totally lacking in initial equip- 
ment of iron and steel products except near a few 
big cities and the railroads which join them. The 
projected railroads that are in course of building 
or hope to be built, represent a good deal of iron 
and steel in one form or another, and if they are 
built will lead to industrial development that will 
call for more iron and steel. China is the most 
promising country in the world, but it is also the 
most disappointing. Her government and finances 
pass from one critical stage to another without ever 
quite collapsing or getting much better. 

It is now suggested that after the war the prin- 
cipal powers establish a sort of joint receivership 
over China and proceed to reorganize its govern- 
ment and industry in much the same way that Sir 
Robert Hart reorganized its customs service. 
Whether that is practicable will remain to be seen, 
but it seems almost too much to hope that the long 
struggle for special rights in China will soon give 
way toa real open door. Trade conditions in China 
are so complicated by all sorts of special rights and 
restrictions that it is impossible to generalize about 
them. About all that can be said is that in the 
next 50 years China will require a good deal of iron 
and steel products and they are not going to be 
available from domestic sources. 

Writing on iron and steel in China eight years 
ago I pointed out that while there was no hope of 
development of the native industry, one modern 
plant had been built up and the conditions indi- 
cated that others could be developed. This has 
proved to be a mistake of judgment. The ore body, 
on which the one modern plant depended, proved on 
further development to be much smaller than was 
believed, and the other places in which ore bodies 
were hoped for also disclosed only disappointingly 
small reserves of ore. 

It may now be said that China will never be a 
big producer of iron and steel unless ore bodies 
should be discovered in places where there is no 
reason to expect them. The known ore bodies are 
all under Japanese control and will be utilized for 
the benefit of the Japanese iron and steel industry. 
Other things being equal, the United States should 
have a good chance in the steel markets of China 
as they develop, but the whole subject is so com- 
plicated by diplomatic relations that it is impos- 
sible to discuss it without many ifs, ands and buts. 
Chinese trade is worth going after, but it is neces- 
sary to know the game before mixiny into it. 


The Australian and Malay Markets 


Australia as a steel market after the war is 
difficult to analyze, because it depends so largely 
on the relation of the island continent to the mother 
country. The one blast-furnace plant in Australia 
is too new to give much indication as to what suc- 
cess it will achieve after the war. At present it 
looks as though Australia would never produce any 
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large part of the iron and steel she needs and the 
labor conditions there are such that production 
costs can never be low. Arrangements are already 
made for the diversion to England of the smelting 
of Australian lead-zinc ores, and British manufac- 
turers will have the first chance to supply the re- 
turn cargo. Traffic between Australia and the 
United States is of such a nature that we seem to 
be at a disadvantage there as compared with the 
European manufacturer. 

The islands of the Malay archipelago and the 
mainland over against them are likely to be of in- 
creasing importance as markets for the United 
States. The war has interrupted their trade, for 
ships could not be spared to trade with these re- 
mote places, and when it is resumed it is likely to 
seek some new channels. With plenty of ships under 
the American flag, the producers of raw materials 
are likely to send more and more of their output 
to the United States, with the natural result that 
they will buy more and more of our products. This 
tendency will be greatly helped if American capi- 
tal becomes available for investment in enterprises 
in this field, and it is reasonable to suppose that 
this will be the case. 

Nothing has so far been said of European com- 


Newton Upright Generating Planers 


The Newton Machine Tool Works, Inc., Philadelphia, 
say that their developments on machines that are ordi- 
narily known in the trade as slotting machines, and 
the uses to which these machines have been put, suggest 
the necessity of rechristening, and they have therefore 
called their machines, as built at present in the new 
design, upright generating planers. 

One of the very latest of these machines having a 
72-in. stroke is illustrated. This has the newly de- 
veloped method of stroke control disc. The trips can 
be operated by hand while the machines are in motion, 
a desirable feature to compensate for any drift of 
motors. The control apparatus is on the bottom of the 
upright within convenient reach of the operator. There 
is a duplex control of the hand elevation for the cutter 





Newton 72-in. Upright Generating Planer 
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petition in Pacific markets, for that is too uncer- 
tain a quantity. It is reasonably clear that “made 
in Germany” is not going to be the big factor in 
every market that it was before the war. What 
part British manufacturers will play is less easy 
to foresee. About all that can be said is that Amer- 
ican producers were not afraid to meet European 
competition before the war, and with the German 
commercial agent a thing of the past it ought to 
be easier going in the future. 

No one ever writes about foreign trade without 
upbraiding the American producer for the methods 
he pursues. It has all been said so often that I will 
take it for granted and not repeat it here. It may 
all be summed up by saying that the way to get 
foreign trade is to go out and get it; and the first 
requisite for that is to know what is wanted, where 
it is, and how to get it. To get trade in the Antip- 
odes many months on the road and high traveling 
expenses are a prerequisite, and a long time elapses 
before success is evident. It is correspondingly 
worth while, therefore, to make careful preparation 
before embarking on such an enterprise, and wher- 
ever practicable a group of producers should pool 
their interests and secure joint representation in 
foreign fields. 


bar ram, a safety feature to prevent the dropping of 
the cutter bar guide or yoke should the rope on the 
counterweight fail at any time. The machine has an 
adjusting rack on each side of the frame, the adjust- 
ment being by means of worms and worm wheels ar- 
ranged to be opposed in directions of rotation. Some 
chips collected in the works of the Heppenstall Forge 
and Knife Co., Pittsburgh, show remarkable strength 
and steadiness of cut. 

These rack-driven slotting machines or Upright 
planers are built in sizes having 36 to 72-in. maximum 
stroke and cutter bars are counterweighted having 
square bearings in the guides with taper side-adjusting 
shoe and the vertical clamping surface is solid, steel 
faced, with suitable tool-holding clamps. Beneath the 
ram is the new steel swiveling relief tool-box apron 
operating in any position of a complete circle. 

Motion from motor to the steel rack on back of the 
ram is transmitted through all steel spur reduction 
gears, whose coarseness of pitch and width of face in- 
crease with reduction of the gear speed. Gears are 
covered and on the operating side of machines all gears 
are completely enclosed. 

Circular tables are heavily ribbed and have full 
bearing on the saddle, to which they are held by corner 
clamps and centered by a deep-face large-diameter 
bearing. Table saddles have narrow guide alignment 
control with central feed screw and taper shoe fit. 
Hand adjustment of saddle is from both ends of the 
cross slide. Feed screws have bearings on each end for 
smooth operation in tension. 

Feed motion is from a rocking friction box having 
on the outside the pawl rod stroke adjusting screw. 


Iron Ore and Pig Iron in Ontario 


In the first nine months of 1918, a total of 154,243 
tons of iron ore was shipped from Ontario, according 
to the Ontario Bureau of Mines. Of this, 84,886 tons 
was shipped to Ontario points and 69,357 tons outside 
of the province. In addition to the output of the Al- 
goma Steel Corporation and Moose Mountain, Ltd., 
shipments were made by the Poe Mining Co. from 
Palmerston township, Frontenac county, and by the 
Canadian Union Iron Mines Corporation, from Drum- 
mond township, Lanark county. In the production of 
pig iron, 1,083,456 tons of ore was smelted, but only 
87,106 tons was of Ontario origin. Eight furnaces 
were in blast and they were operated by four com- 
panies. Steel production was 668,333 tons. 








Determination of Oxygen in Steel 


Objections to the Ledebur Method ‘Appar- 
ently Overcome—Details of the Modifica- 
tions— Interesting Comparative Analyses 


[V\HERE has been need for many years of a reliable 
workable method for determining oxygen in iron 
and steel. All metallurgists are agreed that 

oxygen exerts an influence on cast iron and steel, and 

many will recall the important work done a few years 
ago by J. E. Johnson, Jr., in investigating the influence 
of oxygen on cast iron. The old method of Ledebur 
requires an elaborate apparatus, and takes so long that 
it has only been used in careful investigation work. 

Prof. P. Oberhoffer, a Luxemburger at the University 

of Breslau, describes a modification of the Ledebur 

method that he has worked out, and gives some inter- 
esting results. His article is in Stahl und Lisen, Feb. 

7, 1918, and is abstracted below. 

The old objections to the Ledebur method have 
apparently been met, for Professor Oberhoffer claims 
that results on the same sample agree within several 
thousandths of one per cent, the determination can be 
carried out in one hour, and the apparatus is simple 
and self-contained. This apparatus is shown in the 
illustration. Its chief constituents are: 


1. An electrolytic hydrogen generator. 

2. The purification train for the hydrogen. 

3. A “Beutell” mercury exhaustion pump. 

4. A quartz tube in which the sample is placed for heat- 
ing, and accompanying P.O, weighing bulb. 

5. Heating arrangement. 


Nos. 1 to 3 are arranged on a vertical board, and 
Nos. 4 and 5 on a shelf permanently attached to the 
‘board. A brief description of the diagram as illus- 
trated is as follows: 

The hydrogen is produced in the large U-tube marked 
W by means of nickel net-electrodes and a solution of 
two parts distilled water and one part concentrated 
potassium hydrate. The hydrogen passes through the 
tube P; containing phosphorus pentoxide, through a 
heated quartz spiral S containing platinum gauze, and 
a second P,O; tube marked P:. From here, by means 


Table of Results of Oxygen Determinations on Basic Bessemer 
Steel, Before and After Deoxidation 


Works Analyses Oxygen Average 


a Mn, «| Por Per 
Test No. Plant C. Mm. P. 8. si. Cent Cent 
377 Before A 0.01 0.20 0.052 0.040 0.02 0.075 
0.083 0.079 
377 After A 0.31 0.54 0.077 0.040 0.11 0.018 
0.011 0.015 
0.0 
385 Before A 0.01 0.25 0.057 0.043 0.02 0.059 ‘i 
0.057 0.058 
$85 After A 0.29 0.74 0.090 0.043 0.16 0.0111 4 415 
0.014 : 
387 Before A 0.01 0.25 0.063 0.041 0.02 0.066 
0.073 + 0.072 
0.076 
887 After A 0.37 0.63 0.085 0.039 0.14 0.0161 9 o1¢ 
0.0165 9% 
14194 Before A 0.01 0.15 0.036 0.039 0.02 0.0691 9 79 
0.070 - 
14194 After A 0.55 0.61 0.065 0.034 0.24 0.014) 9 935 
0.016 F 
14195 Before A 0.01 0.12 0.032 0.036 0.02 0.052) 9 o55 
0.057 ¢ 9% 
14195 After A 0.09 0.25 0.040 0.034 0.06 0.020) goy¢ 
0.0165 ” 
14207 Before A 0.01 0.14 0.032 0.037 0.02 0.082) gog3 
0.084 : 
14207 After A 0.10 0.36 0.045 0.037 0.03 0.016) o 016 
0.0165 ” 
982 Before B 0.04 0.26 0.054 0.039 0.012 0.068 
0.068 | 0.068 
982 After B 0.04 0.28 0.055 0.037 0.012 0.044 045 
0.0465 > 
980 Before B 0.04 0.30 0.054 0.041 0.011 0.051 0.053 
Uo 
980 After B 0.04 0.36 0.058 0.041 0.011 0.030 0.032 
0.034 
973 Before B 0.045 0.33 0.056 0.041 0.008 0.059) 0.056 
0.053 
973 After B 0.045 0.39 0.066 0.040 0.009 0.034) 0.035 
0.036 
963 Before B 0.040 0.29 0.052 0.037 0.01 0.048 0.049 
‘050 
963 After B 0.040 0.36 0.065 0.037 0.01 0.034) 0.035 
0.036 
959 Before B 0.040 0.24 0.052 0.037 0.01 0.075) 0.075 
“ 0.074 
959 After B 0.040 0.25 0.059 0.036 0.01 0.035) 0.037 
0.039 


of suitable pet-cocks, it passes to the quartz tube, Q, 
where the sample is placed in a small boat. This tube 
is held firmly in position by means of an asbestos pro- 
tected clamp. All the connections are glass, and when 
once in place they do not have to be touched. The 
weighing tube, U, is also filled with P.O;. The electric 
resistance furnace, O, is arranged on a guiding rail 
and can be slipped into place when needed. The as- 
bestos plate B protects the clamp and pet-cocks from 
radiated heat. On the right of the vertical board is 
the mercury suction pump held firmly by a clamp. 

In preparing the sample drillings they should be 
obtained with a clean drill, free from any lubricant, 
and not taken too fast. Also turnings or milling cutter 
chips can be used. The temperature is measured by a 








SECTION X-X 
Apparatus for Determination of Oxygen in Steel 


thermocouple inside the resistance furnace and near 
the quartz tube, and 950 deg. C. has been found the 
most suitable. Twenty minutes at the desired tem- 
perature in an atmosphere of hydrogen has been found 
sufficient. For instance, one sample gave 0.041 per cent 
at the end of 21 min., and an extra 44 min. only raised 
this to 0.044 per cent. Ten grams is a good amount 
to take for a test and the whole determination can be 
readily carried out in an hour. 

A most interesting table is given with the original 
paper showing the results obtained on 11 Basic Besse- 
mer heats before and after deoxidation. The table has 
been prepared from this original table. 

It is evident from these results that the deoxidation 
at the two plants was carried out in different ways, and 
the results from Plant B show how little ferromanga- 
nese was used. The author then briefly describes how 
microsections can be subjected to the influence of the 
hydrogen when investigating nonmetallic inclusions, 
and gives the name of the German company from which 
the apparatus can be bought. G. B. W. 
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Saving Tool Material in Winchester Shop’ 


Steel Basis Files 


Reduce 


Inventory and 


Furnish Record of Future Requirements — 
Steel Classification a Factor—Controlling Scrap 


BY W. E. FREELAND 


the tool department of the Winchester Re- 

peating Arms Co.’s plant at New Haven, 
Conn., is a steel basis file, until recently operated 
by the central planning section of the tool depart- 
ment, but now in charge of a newly created central 
material planning division. Its usefulness can be 
gaged by the fact that in one year it reduced the 
inventory of tool and special steels about 80 per 
cent, a matter of approximately $1,000,000; this 
without interference with production. 

The steel basis files (and other material basis 
files) are specifications and not current operating 
records. They were originated to bring about a 
better balance of steel in stores and to provide a 
means for determining the requirements for a con- 
siderable period ahead. The amount of steel on 
hand was easily ascertained from the balance-of- 
stores ledgers. The manufacturing requirements 
were determined in the following manner: 

The tracings for all tools were secured from the 
drafting section «nd were examined by competent 
men from the tool department. The kind of steel 
to be used in the tool and the size of blank were 
checked; if neither of these items appeared on the 
tracing, they were ascertained and noted thereon. 
From these tracings the following information was 
transferred to the steel basis cards: model of gun 
or caliber of cartridge on which the tool is used; 
component part of that model or caliber; D, name of 
tool; F, drawing number; G, kind of steel; H, size 
of blank. 

The steel basis cards were then turned over to a 
special steel committee which sorted the cards nu- 
merically by number of model or caliber and sent 
them to the planning section of the gun department 
or cartridge department for the notation of other 
needed information. The gun and cartridge de- 
partments filled in item 
A, operation number; B, 
number of component 
parts per gun or lot of 
cartridges; C, number 
of tools per 10,000 gun 
parts or per 1,000,000 
cartridges. Items A and 
B represent actual facts 
which are not flexible 
and item C represents 
the best estimate avail- 
able from past perform- 
ance records. 

The steel committee 
next added item K, al- 
lowance for waste. This 


| N interesting development in connection with 
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was that of soft steel at 489.6 lb. per cu. ft. Item L, 
weight of blank, was determined from this chart. 
An addition of 10 per cent of this weight was made 
in the case of high-speed steel to cover the differ- 
ence in specific gravity. Item M, weight of raw 
material per unit lot, is ascertained by multiplying 
item L by item C. A steel basis file for machine 
parts was formed in the same manner, the estimates 
being based on yearly consumption. 
Classification of Steel 
The next step was the classification of steel. 
This step led to the elimination of large quantities 
of expensive tool steel. By grouping into classes 
steels in which interchangeability of brand was of 
little or no importance, it at once became apparent 
that many items of stock could be disposed of. The 
following classification was finally made effective: 


Class 1—Superior grades of high speed steels. 
Class 2—Commercial grades of high speed steels. 
Class 5a—Finishing steels. 

Class 3b—Non-deforming steels. 

Class 4—Carbon tool steels. 

Class 5—Miscellaneous tool steels of a brand where 


interchangeability was not possible or desirable. 


In the miscellaneous steels, such as machine 
steel, screw stock and cold-rolled steel, standardiza- 
tion of sizes removed a considerable number ot 
little used steels. The classification led to a methoa 
of purchasing steels on a fair basis of competition 
and provided assurance that the required sizes 
would be in stock when demanded. 

The next step was to review the sales department's 
and production department’s needs to determine the 
sizes and amounts of steels that would be required 
to cover a definite period. By reference to the steel 
basis cards, the quantities of each size of steel to 
be purchased were quickly found and it was dis- 

covered 


that in many 

instances the quantities 

a : on hand were greatly in 
| OR ARTICLE ° . 

excess of the require- 


ments. Purchases of 
these sizes were then de- 
ferred until the excess 
amounts had been con- 
sumed and the inventory 
reduced to its proper 
size. 

As soon as a change in 
the consumption of tools 
becomes known, the 
preparation section of 
the gun department or 


DRAWING No 


c.ase 


Standard Form of Card Used in Steel Basis Files to Obtain th e cartridge depart- 

allowance was based on ppectnoatiane for the Kind and Amount of Steel Required for ment advises the central 
: i (jun Tools. The cards for the steels for other kinds of tools . ‘ -¢ 

the weight of the blank differ only in necessary details re material planning divi- 


and included an allow- 

ance for waste in cutting off and for spoilage in 
producing finished tools from blanks. A chart was 
made showing the weight of steel blanks for each 
change in diameter and in length from 1/16 in. to 6 
in., in increments of 1/16 in. The basic weight used 


*Tenth article of a series dealing with the Winchester Re- 
peating Arms Co.’s plant and methods. The present article 
ie the second of three devoted to the Tool Department 


sion of the new con- 
sumption rate which is immediately transferred to 
the proper basis card and the weight revised. Simi- 
larly changes in manufacture and changes in prod- 
uct for both guns and cartridges are reported so 
that proper changes can be made on these basis 
cards. When a change is made in the size or class 
of steel on the tracing or drawing covering any 
production tool or machine part, the preparation 
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section of the manufacturing engineering depart- 
ment makes out a proper steel basis card which is 
immediately forwarded to the central material plan- 
ning division. 

Green cards are used for the records for tools 
employed in making gun tools and red cards repre- 
sent the tools used for making cartridge tools, these 
cards being filed directly in back of each gun or 
cartridge production tool card. This method of 
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gether with an identification tag, to the salvage 
inspection room. No shop overseer is authorized to 
keep scrap on the job for possible future use, but 
must make shipment to the salvage inspection room 
at least once a week. 

‘The incoming stock is received in the salvage 
inspection room by a stock handler who verifies the 
count, weight and class of steel as marked on the 
identification tag. He also files the accompanying 
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The Desk of the Progress Clerk This clerk checks and controls the movements of the working papers through the sho, 
ofttice 


handling each unit shows at a glance not only the 
total amount of steel required per blank or per lot 
of production tools, but also how many tools should 
he made by the tool department for each tool re- 
quired on the product. 

The complete file is cross indexed. Filing the 
various gun tool cards representing edging cutters, 
end mills, milling cutters, etc., by drawing number, 
and firing cartridge tool cards in accordance with 
the name of the tool, and finally bringing these two 
files together in a common file under the proper 
classification of steels and the further sub-division 
by size result in a valuable combination to aid in 
procuring for the shop the proper material. 

The steel basis file has brought forth other good 
features in addition to those already described. 
Having at hand accurate records of steel require- 
ments, it has paved the way for a more definite 
follow-up, keeping the purchasing department 
posted as to actual needs where definite information 
regarding aelivery is desired. Through the efforts 
of those operating the files and their connection 
with the many departments throughout the plant 
there has been gathered much information regard- 
ing the uses of steel which would otherwise have 
been impossible. It has materially aided in doing 
away with unnecessary waste by furnishing a check 
on any requisition for material. 


Controlling Scrap 


An interesting method of controlling scrap in 
the tool department has been developed. In order 
to receive credit for his work each workman must 
turn in to the stock room the same number of pieces 
as he drew out, the spoiled as well as the good. The 
shop inspector determines whether work is to be 
scrapped and retains control of the spoiled pieces, 
filling out a damage report with as much detail as 
he is able to supply. The work spoiled on each 
irder is kept separate and is sent with a third copy 
of the damage report, signed by the foreman, to- 


damage report by order number. After the salvage 
inspector has passed upon the material submitted, 
the stock handler places the pieces to be reclaimed 
in a location convenient for shipment to stores and 
puts the scrap in the proper bin together with the 
proper ticket or form. 

The salvage inspector determines whether the 
material received from the shop shall be reclaimed 
or whether it is merely valuable as steel scrap. For 
the material which is to be reclaimed he makes out 
and signs a worked material received slip, a daily 
salvage report, puts his inspection data on the 
damage report, fills out a scrap tally sheet and a 
reclamation report for that item. For material that 
is to go as steel scrap, he makes a record of the 
material on the tally sheet and fills out an identifi- 
cation card which accompanies the rejected mate- 
rial to salvage section of stores. The salvage in- 
spector will not receive material from the shop 
unless the proper charge is indicated on the damage 
report. 

The reclamation report is made out by the salv- 
age inspector in so far as he can supply the proper 
data from the damage report or the identification 
tag and from his own work. It is forwarded each 
week to the supervisor of inspection of the tool de- 
partment at whose direction the shop scrap cost 
curve is plotted. The cost data are obtained from the 
purchasing department and the curve is plotted so 
that the ordinates of the chart represent the net 
cost of the scrap in dollars, and abscissas the days 
of the month. These curves are posted in the 
salvage inspection room for the benefit of those 
interested in decreasing the scrap in the various 
shops. The curves are plotted by men experienced 
in tool department planning so that a careful esti- 
mate can be obtained of the reclaimed value of the 
tools sent to stores, considering both the material 
value and machine operation cost up to the point at 
which the materia! takes its start to be made into 
new tools. 








Labor Dilution as a National Necessity* 


Proposes the Standardization of Products, Co-oper- 
ative Effort of Legislators and Engineers, Education 
of the Public and Redistribution of Occupations 


shortly after the declaration of war with Ger- 

many. It means the thinning out or spreading 
of the functions of the skilled workmen among those 
that are less skilled and a Bureau of Labor Dilution 
was therefore established. by the Government to super- 
vise and carry out its requirements. 

The original objective was to employ less skilled 
workers for the purpose of accomplishing a given task 
in a shorter time. Economies heretofore unknown have 
been established and the fact brought before the manu- 
facturer that many things were not at all necessary to 
the proper and efficient conduct of business. The 
bureau’s work will become a national industrial asset 
and change the attitude of the employer and the em- 
ployee to one of greater co-operation and higher effi- 
ciency. 

Unintentionally, perhaps, and unconsciously, this 
bureau has created an element in labor dilution which 
was not in the original program, as it has already 
established in the minds of the consumer that waste 
of labor and materials is the greatest foe to labor 
dilution that a nation may have. This is a vital prob- 
lem and the engineer must solve it in a scientific 
manner. 

For years following the war our ideas will change 
and must be sacrificed to the needs of world welfare. 
That will be done to conserve and profits will become 
secondary. This will involve the engineering of men 
and materials in its broadest meaning, since the sup- 
plies of both have become so seriously depleted through 
the waste of war. When peace, prosperity and plenty 
prevail, there is an increased desire for ease, luxury 
and opulence by those who have accumulated wealth; 
and for lighter burdens and greater pay on the part 
of the workers. There is an inclination by all to 
neglect moral and patriotic responsibilities. 

For 50 years the conservation of our national re- 
sources and economies in their production and use have 
been sacrificed for financial gain. During the past 15 
years the attitude of the people has been a gradual 
change toward economies that must necessarily develop 
as we take a stand in the world’s uplift. Ultimately 
it must be the survival of the fittest. A nation’s indus- 
tries must be those for which it is particularly adapted, 
they must be conducted in the most economical manner, 
and facilities for vending and transporting their 
products must be on an equally economical basis. For 
products of equal quality, those having the lowest unit 
costs will naturally maintain commercial and industrial 
supremacy. 

National resources have no commercial nor financial 
value when dormant. There is no value in any natural 
resource until labor has been expended in its conversion 
to the use of man. That nation delivering its converted 
natural resources in the minimum time with least ex- 
penditure of human energy will lead the industry and 
commerce of the world. This means a most compre- 
hensive national policy in organization—legislative, 
banking, business, agricultural, transportation, mining 
and manufacturing. As the value does not appear 
until labor is applied to nature’s labyrinth of wealth, 
it is incumbent that the most careful study be given to 
labor requirements and performance. 

Labor dilution should include the questions of the 
functionalizing of the work of the skilled operative for 
the less skilled, the eliminating of all work except that 
necessary to produce the results, and the economizing 


Ak term labor dilution originated in England 





*From a paper presented at the annual meeting, New 
York, Dec. 3-6, of the American Society of Mechanical Engi- 
neers. 


———————— BY FREDERICK A. WALDRON ———————_——_- 


necessities. The conditions confronting us at the pres- 
ent time will confront us with still greater force during 
the period of adjustment to peace conditions. They 
can be summarized as follows: 


The equipment and physical condition of our transporta- 
tion facilities are not kept up to the pre-war standard. This 
will be cumulative and necessitate a large force of labor to 
restore the pre-war condition of efficiency. 

Agricultural] industries suffer for the lack of labor and 
intensified productivity of soil. 

Our roads and highways are rapidly deteriorating by the 
lack of man power to construct new and repair the old roads. 


The development of public utilities is practically at a 
standstill. 


Irrigation projects are practically stopped. 

The manufacture of munitions, when abandoned, will scrap 
an immense amount of machinery. This must be replaced 
by new. E 

Building operations other than those for immediate war 
needs have practically ceased. 

The output of our steel mills was practically absorbed 
by the Government for war work. 

Immigration has practically ceased. 


The birth rate will supply but,a small per cent of the man 
power needed. 


From the above items it can be fully appreciated 
that the accumulation of work to be performed is 
stupendous. If our present methods continue the great 
problem will be to obtain labor. Without being pessi- 
mistic, it would seem fair that the facts should be faced 
and preparation made along the lines of labor dilution 
to cope with the situation. 

The seriousness of the situation can be realized by 
quoting a few statistics: The high tide of immigration 
to this country was reached in 1913 and 1914, during 
which period 1,300,000 immigrants came to this country, 
of which it can be assumed that 900,000 to 1,000,000 
were males of workable age. Of this number, 23 per 
cent came from Austria-Hungary, 23 per cent from 
Italy, 21 per cent from Russia, 8 per cent from Canada, 
6 per cent from England, 3 per cent from Germany, 
2% per cent from the Scandinavian Peninsula, making 
a total of 86% per cent. The remaining 13% per cent 
came from all the other countries of the world. It is 
interesting to know that less than 17/100 of 1 per cent 
came from Holland, France and Switzerland. 

From 1914 to 1917 over 800,000 immigrants came 
to this country, a number materially offset by the return 
to the colors of many immigrants of the pre-war period. 
During the year 1918 immigration to this country prac- 
tically ceased. This country is dependent almost ex- 
clusively on immigrants for common labor in mining, 
agriculture, steel making, road building and the develop- 
ment of public utilities. 

We cannot depend on European immigration to this 
country for this period. The depletion of man power 
by war losses and the demand for this power in the 
reconstruction period abroad combined with the internal 
development likely in Russia will mean that emigration 
from these countries will be prohibited. Of the man 
power sent by this country to Europe, at least 10 per 
cent will be incapacitated for strictly laboring work. 
We will be practically dependent upon native-born 
Americans based on our population of 1900 to 1905 
estimated as ninety to ninety-five millions. 

The best available statistics indicate that the aver- 
age birth rate of this country is 25 per thousand popu- 
lation and that the death rate is 15 per thousand, leav- 
ing a net gain of 10 persons per thousand. This means 
that there would come to workable age in the post-war 
period about 900,000, approximately 400,000 males. 

The influence of our educational institutions and 
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personal liberty have probably created in the majority 
of those coming of workable age a desire for work other 
than that of the ordinary laborer or mechanic. A re- 
view of these figures indicates that careful thought be 
given to the question of labor dilution as originally 
applied, and that action be taken upon it at once; and 
that there be reinforcement of this application by the 
changing of the mental attitude of the consumer and 
the manufacturer in favor of the principle that what- 
ever is made or used shall be such that it partake of 
basic economy rather than of profit. 

While the employment of an abnormal number of 
females as a war measure is right and justifiable, its 
continuation during the post-war period is. problemati- 
cal from the standpoint of the nation’s manpower. 
This brings the subject of labor dilution as a national 
necessity to a phase much broader in meaning than that 
originally intended. 

Labor dilution should not only functionalize the 
work of the skilled man with that of the less skilled, 
but it is equally important to eliminate useless labor 
which, at the present time, is deemed necessary due to 
habits formed in years of development and peace. 
Therefore, the problem of labor dilution can best be 
approached by classifying into the following program: 


1. STANDARDIZATION (Indirect) 
a. Legislative Methods. 
b. Business and Financial Methods. 
ec. Transportation Methods. 
d. Mining and Agricultural Methods. 
e. Manufacturing Methods. 
2. CO-OPERATION (Indirect) 
a. Legislative Methods. 
b. Capital and Labor. 
c. Engineering Methods. 
3. ELIMINATION (Direct) 
a. Non-essentia] Statistical Work and Data. 
b. Non-essential Office Work. 
ec. Non-essential Administrative Work. 
d,. Non-essential Sales and Advertising Work. 
e. The Idle Citizen or Loafer. 
4. EpucaTion (Direct) 
a. Of the Legislator. 
b. Of the Business Man. 
ec. Of the Engineer. 
d, Of the Executives. 
e. Of the Laborer. 
. OccuPATION (Direct) 
a. Analysis. 
b. Distribution. 
ce. Localization. 
d. Compensation. 


uo 


Standardization (Indirect).—While the final effect 
of standardization on labor dilution is indirect, this is 
the foundation on which it should be built. The princi- 
pal divisions are outlined above and will be briefly 
analyzed. 

a. Legislative Methods.—All laws regarding the con- 
duct of business should be simple and direct and the 
purpose in view should be the eliminating from the 
honestly conducted business, complications or hardships 
involving unnecessary expense and red tape; such laws 
to be drawn up with the hearty and consistent co-opera- 
tion of the legislator, the business man, and the em- 
ployee, with a view of making them as simple and 
direct as possible. With fair dealing, there should be 
no serious difficulty in establishing laws that would 
be much more simple and uniform than those at present 
in force. 

b. Business and Financial Methods.—Where there 
has been rapid growth and an immense volume of busi- 
ness, it has necessarily carried an enormous labyrinth 
of complication, duplication and detail work, which re- 
quires a large number of non-producers to care for 
records necessary to deliver the raw material to the 
consumer. Standardization would, in a measure, auto- 
matically eliminate this labor and reduce the cost of 
doing business. 

ce. Transportation Methods—The amount of labor 
involved in the transportation of raw material to the 
consumer, directly or indirectly, is enormous. By the 
adoption of standard forms of carriers, and an im- 
provement in the vehicles of transportation, with im- 
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proved methods of handling materials at the terminals, 
a great amount of labor would be liberated for other 
work. 

d. Mining and Agricultural Methods.—The amount 
of labor on this work could be greatly reduced by the 
introduction of new and the perfecting of existing ma- 
chinery. In mining, great progress has been made in 
the reclaiming of what was once waste ore. Strides 
have been made in the agricultural field whereby the 
productivity per acre of ground has been greatly in- 
creased. This practice has not been employed in a large 
number of the small areas under cultivation. Intensive 
mining and farming should be given more attention. 

e. Manufacturing Methods.—Standardization of pro- 
duction in factories would eliminate surplus materials 
now carried in stock by the dealers, and would allow 
of interchangeability of parts that are most essential 
and enable business to be transacted direct with the 
consumer. This would reduce the inventory investment 
of manufacturers and dealers, thereby reducing the 
number of pieces to be made and the labor applied 
thereon. 

Co-operation (Indirect).—It naturally follows that 
to obtain the benefits from standardization, co-operation 
should obtain to the fullest extent; and, by continuous 
and systematic effort by the legislator, business man, 
engineer and workman, the essentials under the head 
of Standardization would begin to produce results. 

Elimination (Direct).—The natural result following ~ 
standardization and co-operation would be elimination, 
since many employed at the present time would neces- 
sarily be transferred to other lines of occupation. 

The general headings covering the classes of work 
eliminated are covered in the preceding classification. 

Education (Direct) .—Following standardization, co- 
operation and elimination, there should be a concerted 
effort to educate to a new epoch of economy. The term 
education is used for the change from that of extrava- 
gance to that of basic economy. It should teach that 
“Waste makes want, and want makes woe” and that the 
conservation of our energy and resources is of greater 
national value than the unlimited accumulation of the 
dollar. 

Occupation (Direct).—Last but not least, occupa- 
tion should be considered in the problem of labor dilu- 
tion. An era is approaching when the conditions of the 
present and past will entirely change. This new era 
involves a wholesale change in the distribution of occu- 
pations. That this may be done with the least dis- 
turbance, a careful analysis should be made of the 
adaptability of the individual to the occupation and 
consideration should be given to the distribution of 
individuals to such occupations. Coincident with this, 
should follow the locating of industries at such points 
as insure economic production. 

The occupational problem will always lead to differ- 
ences of opinion, but is governed largely by supply and 
demand and the standards of living in different com- 
munities or nations. The lower the standard of living, 
the lower the compensation for labor. The higher the 
standard of living, the higher is labor compensated. 
The problem, however, resolves itself into production 
and delivery to the consumer at the lowest possible cost 
with a fair profit to the manufacturer. 

These are facts showing that “a condition and not a 
theory” confronts us. To keep in circulation the cur- 
rency of the world at the present rate it is necessary 
that public improvements, manufactories, agricultural 
and mining interests, should continue at a rate com- 
mensurate with the present circulation of money. 

This means a gradual readjustment and the problem 
should be looked squarely in the face and the way 
paved for such readjustment with the least possible 
disturbance. This-can only be done by careful plan- 
ning and action on the part of the country’s greatest 
men to meet the problem of labor dilution in a broad 
way. 

The English, with their customary conciseness, have 
expressed in the words “labor dilution” that which it 
would require volumes to describe or discuss. A study 
of the problem indicates that labor dilution and the 
engineering of men are practically synonymous, the 
former involves all that the latter implies. 








The Welding of Iron and Steel” 


Principles Governing the Smithy and Forge 
—Effect of Oxidation—Use of a Flux—An- 
nealing Essential—Conditions to Be Fulfilled 


BY W. H. CATHCART — 


reference was made to the subject of welding, 

one’s mind naturally reverted to the ordinary 
smith’s weld. In recent years, however, it is more 
often than not with reference to electric or some other 
form of autogenous welding that the subject is men- 
tioned. 

A great deal of attention has of late been directed 
to these other processes, and while this is just as it 
should be, it is to be regretted that little if any at- 
tempt has been made to impart a deeper knowledge of 
the laws or principles which govern the welding of iron 
or steel as it is practised in the smithy and forge. 
To scientists and others, and even to smiths and 
forgers, it may be somewhat of a surprise to have it 
said that in the smithy and forge there exist various 
mistaken ideas connected with this most important and 
useful process. 

The reason for this apparent lack of interest on the 
part of scientists and real lack of knowledge on the 
part of practical craftsmen is not far to seek. On 
the one hand scientists take it for granted that prac- 
tical craftsmen know all that they need know about 
their craft, and on the other hand practical craftsmen, 
believing that there is nothing more to be learned, 
naturally do not look for anything. To each, therefore, 
the need for a deeper knowledge is unknown, and since 
they are not in touch with each other, the valuable 
information which might be interchanged is not forth- 
coming. 

It is the purpose of the present paper to deal with 
welding as it is carried on at the smith’s fire and the 
forge furnace, and, speaking as a practical smith, I 
shall endeavor to treat the subject in such a manner 
as may best indicate to the practical craftsman certain 
fundamental principles, a knowledge of which should 
give him a better understanding of what welding really 
is, and should enable him to carry ovt the process 
in a thoroughly practical manner. 


iy HERE was a time, not so very remote, when any 


Welds Not Less Strong Than Original Metal 


One thing that I very strongly object to is the 
statement in text-books to the effect that welds are a 
certain percentage less stréng than the original ma- 
terial. Such statements have been taken from the 
results of welds which have already been tested, but 


*From an article in the April, 
of the West of Scotland 
Scotland. 


1918. issue of the Journal 
Iron and Steel Institute, Glasgow 


they in no way indicate what may be expected from 
a weld yet to be made. From the fact that there is 
always present an element of risk in the process of 
welding it is manifestly impossible to forecast with 
any degree of exactitude the strength of a weld relative 
to the original material. Unfortunately, welds give 
widely divergent results, ranging from the imperfectly 
welded bar which has broken by reason of its own 
weight when dropped on the floor to that of the per- 
fectly welded bar which has broken under a_ load 
greater even than the ultimate breaking load of the 
unwelded material. These statements serve no good 
purpose, especially in that they do not even supply 
the designer with any reliable data on which to work. 
They are far more likely to do harm because of the 
tendency to cause the craftsman to think that it is 
impossible to do better. It should be permissible to 
state that only when ideal conditions are secured it is 
quite possible to make welds which are not only equal 
but even superior to the original material. It is of 
the greatest importance that the matter should be 
presented in this way. Not only is it the only truly 
reliable statement, but in connection with the training 
of smiths the fact cannot be too strongly emphasized 
in order to stimulate them to aim at perfection in 
their work. 

The unfavorable attitude taken up by some engineers 
with regard to welding is not entirely unreasonable, 
since the process is unquestionably fraught with un- 
certainty. This fact should indicate that there is great 
need for serious reflection and investigation. As the 
result of a close study not only of the process itself 
but of the skill and intelligence of the craftsmen con- 
cerned, I am thoroughly satisfied that the risks ad- 
mittedly incurred would be very considerably lessened 
and the perfection contended for would be more often 
secured if the phenomena relating to the welding of 
iron and steel were better understood. 

Several conditions must be fulfilled in order to se- 
cure perfect welding. The pieces to be welded must be 
heated to a temperature sufficiently high to give the 
necessary plasticity, but well below that at which the 
metal would burn. It is absolutely necessary to have 
clean metallic surfaces in intimate contact, followed by 
the intelligent mechanical treatment of the material. 


Effect of Oxidation 


Oxidation has much to do with the failure which is 
often experienced on attempting to secure these ideal 





Figs. 1 and 2—Photomicrographs of a Piece of 
"1 Temperature Above That of Incipient Fusion. 
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which Cracked while 
Both are 40 diameters. 


Being Subjected to Mechanical Treatment at 
Fig. 1 (left) has been etched wtih an acid reagent; 


Fig. 2 with Stead’s cupric reagent for the detection of burning in steel 
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conditions. In its earlier 
stages oxidation is the 
direct source of unclean 
surfaces; in its later stages 
it becomes the cause of 
burning—indeed, it is true 
burning. 

When a piece of iron or 
steel is heated to about a 
red heat a thin scale be- 
gins to form on the sur- 
face. A definite quantity 
of oxygen from the atmos- 
phere combines chemically 
with a definite quantity of 
the iron to form a new 
chemical compound known 
as oxide of iron, which is 
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a more or less important 
influence on the metal 
The carbides and phos- 
phides are dissolved in the 
iron in the molten state, 
but on cooling down they 
separate out again. This 
process of separation is 
gradual, and extends over 
a considerable range of 
temperature. The purer 
parts—that is, those con- 
sisting largely of the iron 
itself—separate out first; 
the parts richest in carbon 
and phosphorus separate 
out last. From this it will 
easily be understood that 


detrimental to perfect rig. 3—Showing Where thé First Piece Broke, Cut from the the last portion to sep- 


welding. It is quite im- 
possible to weld iron or 
steel if there is oxide intervening between the pieces. Of 
course, it is quite true that by heating to a higher tem- 
perature the oxide will melt, but this may cause another 
very serious trouble. Unfortunately for the steel and for 
the advocates of such a procedure, the fusion point of 
the oxide is higher than the initial fusion point of some 
of the steel to be welded. As the temperature is in- 
creased, the more rapidly does the scale form, and 
when the melting point of the oxide is reached it is most 
interesting to note that oxidation does not cease, but 
really proceeds more rapidly than ever, the only differ- 
ence being that the oxide, instead of taking the form of 
scale, runs off as molten drops. The outer layer of 
steel will be more or less robbed of its carbon, and on 
heating to a sufficiently high temperature, fusion will 
commence in the interior layers before it will do so 
in this outer decarburized layer. The diffusion of gase- 
ous carbonic acid and carbonic oxide in the steel will 
cause it to froth up or boil because of these gases 
exerting sufficient pressure to cause the outer skin 
to rise in blisters and burst. On the walls of these 
gaseous cavities so formed films of oxide are deposited, 
preventing them from being welded together again. 
On forging down steel in this condition the surface is 
liable to have a very rough, cracked appearance, cracks 
being revealed more readily on the sharp corners if 
the bars be square or rectangular in section. 

Thus, in brief, does oxidation take place in iron 
and steel, but so far as the burning of steel is concerned 
the matter is still more interesting and complex. In 
order to the proper understanding of this point it will 
be necessary to consider the structure and constitution 
of iron and steel. 

It is not generally known in the workshop that iron 
and steel are initially crystalline. The microscopic ex- 
amination of a piece of iron or steel proves this indis- 
putably. The process of making wrought iron affords 
an excellent opportunity for the study of welding. When 
a puddled ball leaves the furnace it is composed of 
small pasty granules of iron having a certain amount of 
fusible slag intermingled. On the way to the hammer 
some of the slag trickles out. The action of the ham- 
mer squeezes out more of it, and the more effectively 
this is done the more perfectly will the ball be welded 
together. 

These balls are drawn down into bars, which, after 
being cut into short lengths, are piled one on top of 
the other, heated to the welding temperature, and 
again drawn down into the finished bar. It will be 
seen, therefore, that a bar of iron is really made up of 
a series of welded pieces. Moreover, if at any point 
in the junction of the weld the oxide has not been 
squeezed out there will be imperfect welding, and it is 
this unavoidable feature in wrought iron which causes 
lamination. 

In steel, because of its being cast in the form of an 
ingot from the molten state, there is no such lamination 
as in wrought iron. There may be other troubles, but 
these do not concern us at present. Steel is not a 
homogeneous pure metal, but is a mixture of carbide 
of iron and iron with certain other elements, such as 
phosphorus, sulphur, and manganese, all of wh'ch have 


Piercer which Became 


Welded Into a Shell arate out has the lowest 


point of solidification, and 
correspondingly on reheating it has the lowest point of 
melting. In other words, on reheating a piece of steel 
there is a certain temperature at which certain por- 
tions throughout the entire mass will begin to melt 
some considerable time before the remainder. 

We are now in a position to consider the effect of 
heating to an excessively high temperature two pieces 
of, say, medium carbon steel for the purpose of welding 
them together. In all probability the excessive heating 
will be due to the efforts of the smith to melt the scale 
or oxide which has formed on the surface. Two things 
may happen to the steel: First, if the blast be urged 
very sharply the metal on the surface may froth up 
causing the formation of surface cracks in the finished 
weld. Second, if the excessively high heating be pro- 
longed, the steel while being hammered may develop 
cracks internally as well as externally to an extent de- 
pending on time, temperature, and amount of carbon. 

Such a condition happens far too often, and is due 
to the fact that the steel has been heated to above 
the point of incipient fusion; the carbides and phos- 
phides have commenced to melt; small molten globules 
have formed in the bodies of the crystals, and these 
globules, on prolongation of the heating, may have 
run to the crystal boundaries in the form of more or less 
continuous envelopes, depending on the amount of car- 
bon present in the steel. A piece of steel which 
cracked while being subjected to mechanical treatment 
at a temperature above that of incipient fusion is rep- 
resented by Figs. 1 and 2. Fig. 1 is etched with the 
acid reagent, while Fig. 2 is etched with Stead’s cupric 
reagent for the detection of burning in steel. These 
photomicrographs have been taken from exactly the 
same position on the specimen. In Fig. 2 the copper, 
by depositing on the ferrite lines which are purest, 
has revealed the fact that the rounded spots and en- 
velopes which still remain white are rich in phosphorus, 
and that these portions were molten while the others 
were solid. It is important to note that the cracks 
follow the line of these envelopes. 

A little reflection will enable the practical crafts- 
man to realize why it is that apparently solid steel 
cracks and in extreme cases flies all to pieces when 
struck by a blow from a hammer. It is quite clear 
that the presence of molten envelopes more or less 
completely surrounding the crystal grains will very 
considerably lessen the cohesion of the material. In- 
deed, the mere act of withdrawing a piece of high 
carbon steel from the fire may be sufficient to break 
it in two if it be heated to above the point of incipient 
fusion. 

Use of a Flux in Welding 


This brings us to the question of the use of a flux 
in welding. I am quite satisfied that scientists and 
others will think it inconceivable that there should be 
two opinions about this matter, but the fact remains 
that many practical craftsmen are strongly opposed to 
the use of a flux, many use it wrongly and thereby 
strengthen the argument of the others, while few, if 
any, who use it rightly can give a reason for the faith 
that is in them. 
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1 of varnish t 
Lg, protects tI 
g very fusible 
removed tl 
securing clean metallic surfaces. rds 
is simply a cleansing and protecting agent. It re 
moves the objectionable oxide at a safe temperature 
a temperature much lower than were not used. 

It rather a curious fact that some smiths regard 
a flux as a kind of sticky substance by means of which 
the welded parts are held together. This is by no 
means the case; it is just as objectionable as the oxide 
which it serves to remove. 

It is necessary just at this point to add a word 
of warning, more especially that it will at the same 
time serve to explain why there is a diversity of opin 
ion among smiths regarding the use of a flux. Sand 
is a very bad thing for welding if it be used in excess 
3ut-just as we do not stop the use of a pinch of 
salt in our porridge because we felt one morning as if 


the entire contents of the salt-cellar had been emptied 
therein, so, in like manner, we do not seek to cure the 
evils of by abandoning the use of this most 
valuable aid toward the attainment of perfect weldin 
It should be understood that a definite quantity 
sand combines with a definite quantity of oxide 
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the fusible ferrous silicate, and that too much sand 
be used the amount in excess of what the oxide is 
capable of combining with will remain as sand. More- 
over, the greater the excess of the sand, the thicke1 
will this mixture of ferrous silicate and sand become, 
and the less readily will it flow off. Most assuredly, 
therefore, failure will follow if any sand be retained 
in the weld. 

It is evident that many smitl do e sand 
do not fully understand its advantag: ma 
tain that it ought not to be used on the fac piece 
to be welded. From what has been said it should be 
quite clear that it is essentially the face of the weld 
that requires to be cleansed and protecte 1. 

I have here a piece of mild steel plate which pr 
sents a problem in welding occasionally encountered 
by smiths. This piece was cut from a steel plate 
3/16 in. thick which had been bent to form a cylinder 
15 in. in diameter and 12 if. long. 


It had been welded 
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Stee Weld r After Being 

nt F S x f xp 

oper ? it each heat. Hundreds of the 
have been welded without the slightest difficulty 
same sn who, be it understood, is an expe 
this class of work, but on this occasion every 01 


the consignment of plates cracked right along eacl 
the welded portion. The appearance of these | 
when seemed to indicate that the material had 
burnt, but after welding some of the plates at a 
perature decidedly lower than that of incipient fu 
the cracks appeared just as in the other plates. 

In my opinion the material was redshort. From th 


o! 


cold 


fact that the melting point of iron sulphide is lower 
than that of the iron carbide we‘can see reason for 


the cracks taking place at a relatively low temperature 
just as in the case of the carbide of iron the sulphide of 
iron would melt and add still more to the molten liquid 
by dissolving some of the surrounding steel, thereby 
lessening the cohesion between the crystal grains. 

It has been stated that in nearly every case 
actual welded part was good, there being very 
of cracks. At first sight this seemed rather 
remarkable, but a little consideration serves to exp! 
Setting to one side for the moment the question of red 
shortness burning, there can be no doubt what 
that incipient fusion had taken place, either of 
phide or carbide of iron. This would be accompa: 
by cracks in the actual welded part during the pr 
of welding. The reason for the absence of 
cracks in the finished weld may be easily explained. 

The smith who welded these plates always us« 
flux, and while heating the steel in the fire he 
careful to have it covered with a nicely-flowing silicate 
The action of hammering would undoubtedly caus« 
the crystal grains to separate, but the presence of 
fusible silicate would prevent the formation of 
the walls of the cracks, and the continuation 
the hammering to complete the weld would at the sam 
time weld the cracks. 

To prove that this is quite possible I heated a pi 
of steel containing about 0.30 per cent carbon to a 
the point of incipient fusion. On flattening 
the steam hammer it cracked all over the surfac: 
was returned to the fire and sprinkled with sand. 
a safe welding temperature, and while covered w 
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fusible silicate, it was forged down under the 
hammer. All the cracks were welded together 


and when cold the steel bent double without fra 
Another piece of the same steel was freely spri 
with sand just before flattening it under the ham! 
During the time that the cracks were developing 
the action of the first few blows a little more sand 


lightly dusted on. In this way oxide was prevé 


from forming in the cracks, and on continuing to 
the piece they were satisfactorily welded again, as 
proved by the subsequent bend test. 

Before passing on it must be distinctly underste 
that the welding experiments just described ar 
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rward as a recommendation for the adoption of 
practice. They are intended onl " 
ind value of fiuxes. 
at a temperature above that 
The examples show further that if 
craftsmen had a knowledge of scientit prin- 
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serve to 


ney would be able with conndence to determine 
is permissible to adopt a certain ITs 
following interesting example show na very 
ble way the effect of having clean metalli E 
ntimate contact. For reasons t ‘ 
into here a piercer could not be withdraw 


shell had been pierced. 
tion 1% in. thick through she 





portion 1% in. broad was cut 

rtion in such a way as to secure app 

amount of piercer and shell. This was he ited 
refully to about 800 deg. ¢ ind th reed 
a direction at right angles to the juncti f 
pieces. One should have expect 

es would have fallen apart during the 

but instead of this there was not the least 

f separation, and on subsequently turn 

down to form the usual type of tensile test 
ilt proved without the sl ‘st doubt that the 
and shell had been perfectly welded together 


piece was turned so that the line of 

‘tly at the center. 

one end, as shown in Fig. 3 
nsider this to be an excellent object lesson to 
and forgers in that it shows the remarkable and 
ight of results that may 
ons prevail. Let us look briefly at the condition 
case, and then shall find the reasons for the 


when ideal 


be obtained 


we 


The piercer was new, having clean metallic surfaces. 
true, of course, that it had a covering of 
| and oil, but very early in its passage into the steel 
this would all be removed from the surface of the 
‘r, Which would then be in intimate contact with 
pure, clean metal in the center of the billet. The 
er could not be withdrawn, and it would be grad- 
heated up sufficiently high to permit of welding 
ike place, even although the temperature would 
uch lower than that usually required. The expan 
of the piercer and the contraction of the shell 
ild supply the necessary pressure. An interesting 
ture was that the point of the piercer was 
led. This might seem surprising in view of the 
that this part would have the maximum pressure, 
it when it is remembered that the point would be in 
tact with the upper oxidized surface of the billet, 
would carry it down with it, we have absolute proof 
n that it is only by having clean surfaces that per- 
welding can be secured. 


black 


not 





E 7, 8 and 9—Photomicrographs of Mild Steel Welded, Using Sand as a Flux 
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The Necessity for Annealing 


\ welded material should be annealed, be 

has been previously noted, the parts adjacent 

oidably raised to the same high temperat 
the actual weld, and are consequently lial 


ery coarsely crystalline and brittle. Annealil 


many cases thought to be merely a reheating to 
red heat, but while this certainly does eliminat 
hammer hardness and release any strains, it n 
lepending on the carbon present, refine the st 
f the steel. Just as in the case of the melt 


welding temperature, the lower the carbon in thi 
the higher will be the temperature for annealing. 
anne: g is the reheating to a definite tempe! 
vhich varies with the carbon contents. Heatins 

ttle short of that temperature causes no alt 


n the structure. Almost immediately after pass 
particular critical point a sudden change takes | 

This will be fully realized from the follow 
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im speed on the medium stee! 

French investigators draw the oO! 
s a most interesting alloy in that it 
vithout any special treatment and « ! 
tions gives better results than the best | 

teels actually on the market, at least u 
als mentioned above. It has, however, t 
ence of being heterogeneous, ar the 
re not always constant. Further ress he 
r way to test the influence of eac f 
ind in this alloy, the composition of wl 
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Truscon Pressed Steel Parts 
nt years the manufacture of deep draw 
imping and pressed steel parts has increased 
; us Many articles previously st are now 
‘ully and more satisfactorily formed from sheet 
steel. Among the leading concerns in this 
is the Truscon Steel Co., Youngstow U 
; been manufacturing pressed ste¢ r 
r of years, the greater part of such work hav 
illy been for use in connection with its owt 
es for buildings. Its products to-day pra 
ver the entire field of structural building ma- 
- 3 It of the ittention +} is re é +7 ~ 
i steel work is that the Truscon Stee { 4 
lled orga ation and developed a : 
factory for this type of product. Th at 
the pressed steel department have 1 , 
f nce in this line. G. F. Danielson, ma r 
rtment, has for 25 ears devoted I entire 
the manufacture of pressed steel part This 
owledge f ne is ess Wit! t 
g force, places the pany posit 
lable suggestions to consuming manufactur: 
e machine shops enable it to make e ! t 
4 te dies economically The factory bu 
irea of 12 acres, with 2! mii¢ ( f 
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ble service is secured on the delivery of raw 
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4 rect to any point 
juipment in this plant is unus ally complete, 
¢ for a wide range of work. The many presses 
nto the hundreds and include the most pron 
kes, ranging in capacity from small automat 
rantic pressure machines These batteries « 
are accompanied with a full complement of 
welders, shapers, lathes, grinders, drills, con 
and rolling, milling and screw machines. Ir 
variety of Truscon products has necessitated 
elopment of a plant which proved of national 
the time of war. It furnished the Govern- 
vith shells and booster casings in quantities, in 
n to an unusual volume of pressed steel and 


stamping work for manufacturers. The com- 


now entering this market and bidding for busi- 
na broader scale than previously. 
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B. & D. portable electric drill Of these prot 


he most radical is a pistol grip and trigger sw 


ng the operator to turn the current n ! 


t removing either hand, a time-saving featur I i A 
also a valuable safeguard against broke t 
irate work. The drill is light in weight I 
cooled and, it is claimed, perfectly bal 
rs are grease lubricated by a capillary syst 
tor is of a special compensatir type usil | I ( \ 
or dx irrent rt lr yuilt i epende 
16 to % Blac & Dp é Mite. ( } f 
‘ ail 
Se ay Veet r ) ‘ 
+3 ‘ 4 
a Pe? el aaey ‘ : ‘ 
. ty + } ; 
~ ~ | i } 
| = ' 





‘ i ' ‘ 
a 

- ( f noy ind ea 

f A VO! i 4 not be inte 

G ) rrige Sw ered wit! rt pany I! fractures specia ma 
th remo. ‘ : 

x ou p hine? y real nd t e-TY é ipment 
hro 


> 








Working Conditions for Women Prescribed 


Belated Statement Comes from Depart- 
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War Powers—Delay Due to Wrangling 
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1918, and July 918 
Mineral Production for 1917 
ie of the minerals produced in 
. f n 1917, according to the United States G 
ev. Department of the lr té rior, Wa > »,! 
rease of $1,496,976,000, oO! ibout 4 
former record—$3,513,972,000—esta 
The blast furnace products (pig iron and 
er al and petroleum cont! ited 
ne tet } le ot y ry<¢ rroduce 
¢ } nerease 1 
mi 7 hed ew record 19 
é S2 092 D000 000 nd represt 
the total value of the mineral product 
wed al nerease of about $471,516,000, o1 
$1,620,508,000 report for »] 
ncreas¢ Ir reas¢ \\ i on 1é 
iluminun coppe ead l ilver 
ere recorded n the i] f gold and 


Receivership of the Cashman Tool Co., Way 
Pa., has been terminated and the company reorg 
J. Raymond Hoy is now president; Thomas J 
e-president; Adrian J. Grape, secretary and 
é ir C. J. Huff was receiver 
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The World’s Steel Capacity (he minor producing countries have had pn 


hange. Assuming, for want of precise 


t tt ) } t 4 4 . . . . 
tion, that new construction in France ba 
+ } tT? e ’ Tr ? } ; + 
damage done during the war to French and 
re n be ) pl ict re J] } e eI 
an works, and taking account of the 
} re ? : 1? 
noted above, the world’s capacity to-day 
+] Cto4 I er ( i 
, a one seem to stand at 96,620,000 gross to1 
ty ? y + é é tT ‘ . . F 
igots and castings a year. 
‘ , { ‘ ( . . : | 9 ; 
sucn capacity would be 22 per cen 
nal he capacity at the beginning of the 
; Pr 
29 per cent more than the actual product 
’ ( ‘> ‘ 1 1 c 2 
‘ 0 ( n 1915. As one is looking to the future, it n 
| 24 ’ d th vears have elapsed since Il! 
8,958,8 he world had grown normally during those 
1 we yO —— ° . . 4 
rs, it would, probably, be inclined to abs: 
29 per cent more steel. In 1918 and for year 
' i 
18 ) 120 previously, a war cloud was hanging over Eur 
vhile industrial and financial conditions in 
1) 28 HI I nitec Ss tes were D no meal whol Vy Sal 
l South American countries el 
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¢ te, a 
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+71 ( qian Cat Ss pra I bf . : 
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i t? I>! i A Apc s « i i 
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ndicates that the existine canacit about 10. now increase our exports or suffer with lean 01 
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tput under that if the world’s requirements in steel are 
vent a large decrease, the estimate for 1916 being greater than they were before the war, thers 
16,035,000 metric tons. Production of Austria no large market that has experienced as 

Hungary in 1916 was 3,330,306 metric tons, an il stantial an improvement in its position as 
crease over 1913 of 700,000 tons. Russia is, of great American market itself. Moreover, 

course, unchanged. Italy has had an increase of past six years do not constitute the only pe! 
more than 300,000 tons, perhaps considerably more. by any means in which the capacity of the Ur 
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ted. The production of stee ' +} ‘ f these matte? : 


1907 was 23,362.594 to) 9) ; ' ' titntion ea : Q 
[f capacity at the end of 1907 ~ NON neheats ; 1) , N 
For the end 12 ent 
it 59,000,000 — te } e ¢ ‘ 
y pre Lent Dn: t ,OUOO ODI 
end < 1907 7 t} end , , 
LX ( rs re brings ne 
Chere to be irthe ) 
capacit ! tne é 
be a cap T } @) 
ears. so that ‘ +e 
Tine ee? 1%) y rk 7 
x eal t} ‘ +} { 
25.000.000 te t 7.000.000 t 
per cent, nd from 35.000.00 
ns 1s pre ¢ her 40 ent 
icanization and Researc}! ’ 
muUDp ( Pet ¢ 
as otner 1 é ‘ 
ne re 
f hbor ( e! ‘ ( ‘ 
) fy ’ excl ‘ | ‘ 
ns nm ti ny} } t t 
e to thes ( . ‘ 
tne ne e) \ i (, 
er o tne lor Il | es 
ut sne emp} ‘ ‘ , 
t prir é ? 
y it é 
} i\deme? were 
¢ i? r ? oT ’ ‘ 
} Lore > | re) . 
"i f ( | KR 
et re t é T ’ 
’ re tT y $ 
; 
| Sey V ¢ TIVAtlo 
\ ; vidi 
excelle t er( ry f 
the tenting th, dustric a 
Lné ich not _ f tel ded ( re 
ne € pert Tne ¢ nt ; ( ’ 
though t rable org: 
limited its efforts to the test 
t in the ray advance f Ame} ( ‘ 
have made so mal nd ¢ re n é { } 
n Dr. Stratto1 d his Si ates re 
his Bureau tne ld f 
and fun r its extension int ! he 
Lne indaustr O! Wi a i i fie } t ‘ 
ed. Another factor to tI en ery ¢ f ‘ r ‘ 
fr as showing the atti ide « ‘ eng f ( 
the increased allowance voted by natior There need é the nrom 
for similar purposes. tion that fair treatment t} ners of the 
ps we may sometimes see the engineering fraliroads and fall treatment e pub are 
directly or through such a medium as the primary I eratio1 But it should be taker 
ering Council, together with the technica hrst principle tne ission that what 
of the country, united with the Bureau of ; wanted on all hand that the 1 murr 
is in research work. A general focusing amount of brains possible should be put int 


;& : : ” man leme« America? ¢ lros iT r T » TY » yr _ The mg . q 
tile vision upon many perplexing problem American raliroading ine more brains, more 








1594 THE IRON AGE December 


efficiency. The greater the efficiency the greater manganese and one of spiegeleisen. Now 
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WESTINGHOUSE MARINE WORKS Heavy Demand for Stampings Is Ex 
Next Year 


Expansion Planned to Four Times Its Present At the December meeting of the Pressed 
ae sociation, Traymore Hotel, Atlantic City, N 
Capacity eae ’ 
: ndicated that the members of the associat 
rh Westinghouse Electr & Mf Co. has answered about 20,000 people, of whom about 3 per 
he question regarding its pea policv by immediately wome! Had the Government adopted a pi 
evinning the expal on ¢ WoO at I neton, Pa.., mediate cancellation of direct contracts ar 


f« times the preset ipacit Not only will th ibeontracts, 40 per cent of these employees 


pres¢ perating forces 00 mecha nd labore) been subject to immediate release, according 
it it is planned t nerease ft numbet tistics reported Careful investigation ind 
o 5000 ( 1 lat to 12.001 Contract e now the demand for stampings during 1919 will 
1eld 50 shir the F or y | + ¢ , to 40 per cent greater than during the pre-w 
V o l Membe who required a total of 70,000 to 
f propu ! les ot ntracts witl for their 1918 production estimated that tl 
L}) 1S Government - destroy ruise} need 90,000 tons during 1919, or, in other 
ind ot! ! nit Whether tl present their requirements for the coming year wou 
= : ; ry vy 125 per er of py is requiremer! 
nercl h have epleted by Labor litions were discussed at ler 
A f ( ‘ iraging the orgar tlor 
P? ¢ ! Vit employe s on lab 
va ned d it seemed to be tl ( 
nior h yrganization wv 
[he pole ol eral a 


May Build Large Automobile Plant 


rRoOIT, Dec. 24.—Upon the action which the 


iy take, on the petition filed in the 


(sf | M r¢ ( rporatio DY W. ( | 


part of Dequindre Stre« 
| t} ( ec Motor Car 
v 1 t rone? thy uch 
fr 1) y ~ rur A |] ; 
} O00 Plans 
} 1e7 tor ] I ri ) 
less tl 
Str ed 
: . now f 
hat the ( 11 Motors Corporation int 
det s subs 
mpat In fi: t the time 
; he heads of the local plant it wa 
i rey prep red for tl i ablishment 
i these plans to be aband 
! é The present facilities of the ¢ 
) r< | ryt ’ 1 ( ade te, and, furthern 
\ } \ ) ? te fanur ‘ of « ttered unit y 
} () init a s now planned 





Sever l ling ‘ een e@1 ‘ 1 ng The El t? Furnace Co., Allian e, Ohio, is p 


t 

( id several new types of electric furnace 
om! ' present line of products, now that its plant cay 
shop, machine shops (1 nd 2), p | ! no longer required for war worl The new 
! ! | r'} nt to be brought out will include automati 
leve ent é Plat a furnaces, electric soaking pits, furnaces for the 
mmens¢ t tio} treatment of large material such as rails, etce., | 
be equipped virt t} t} t] f equipment for the production of fertilizers 
saving transportat ore ! ileinit f mestone, and the building of furna 
sembling t Tra f the Per ! the melting of copper. The company states that, 
delphia & Reading railroads traverse the entire nortl t has added extensively to its plant, its new equi 
and south lengt! f th rounds, and mall tcl vill be required for peace-time work, particular] 
tracks 1 ! ! I ( the making of heat-treating furnaces for aut 
41 mil f the irds, used for t teal work. Its war work consisted of brass and coppe! 
and electric locomotive ng furnaces for rolling mills and foundries, doir 


The Essingtor vorks has been turning { ring craft and ordnance work, and making heat-tr: 
power propulsion machinery for one ship a day and equipment for airplane motors and for heating 
has broken all records dw the critical a f the forgings. It is expected that an extension to the 
war. will be required the latter part of the coming yea! 
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l. In some quarters, it is th ight the } . ii . 
ind at the end of this month was put out “ 
the feeling of the trade. If so, the response le 
ist furnaces left no room ques : in ; . : 
een entering vigorous protests ag ee - 
ng taken off at a time when pr wer ‘ ‘ $4 
ince if the market was left to itself. After t} s 
the prospects are that coke prices w . { rt 

own accord. The Connellsville Courier reports 

duction in the Connellsville and Lower ¢ ‘ ; 
rion in the week ¢ led Dec. 14 a 129 G ‘ 

ise of 11,215 I raw : Dt 

ons, al increase oft LY S09 tons 

f ‘ 
I t \ Vi 
«At X 
) 
id Material._—Market p. 

y nominal as nsumers show 1 terest Finished Materia 
et ever ake T ee ent 
lealers and ha ed f 

tracts exp v I I ! l 
whenever tne nadit l r é nen ' 

Several of the 1 have good 1 . 
ng steel wi nt \ yurel sed 1? 
ing nteed Ww phosph : ra p 
mme! Qu rive ( vy al ( 
‘ 
r +e 
’ 
( oke 
Old M iter! 
Cincinnati 
CINCINNAT j Bu WV 
Iron. Some ‘ ey ‘ 
vere first t pack we DI 
m for first 1 P 
e dennit an! t! 
isiness at t rul ! 
id up that they e vel 
when tne it ur S ‘ it R + 
is ng for ror and e¢ nelv melter 
much interested in the future Southern O 
ire SO We | Ked ti ne a vet ¢ . 
AL1Or is to vnat iat ri€ 4 
n search of business i1 ympetition wit the 


where the new schedule ha een tacit 


Some Valley furnaces appear to have e! 
1 in adjusting their futurs iotations, and 
rted that Virginia makers are also willing 
e change on any business offered. Cancellati 


ts are still reported, but a great deal of c t 


ised in accepting any of these, and it is on 


s 





THE 


Philadelphia 


( oke 


Bar 


Old 


[IRON AGE 





December “¢ 


pt no. free from copper at 551 pe 
bearing p phorus iron for ship 
5.4 t year 1S avaliable at $48 per 
repre ‘ ictlor tT & per tor 
ent ( I notable fn ( 
ne ile of 1000 ! t 
Tor ce é ( el ne Th? 
tr (, yy ment pr ‘ it 
1 
| p low phe 
é | ! De l ai 
’ 
+ \ 
¢ 1K 
( ‘ ( \ 
] “+ ) 
le f d ry in] 
é 
lerroalloys.—lI*« mp 
| 
; ‘ 
if y ‘ 
{ WF 
I i t 
, , ’ 7 ‘ 
t ‘ } ) le th y 
pl l 1! Jar lary Gove} 
\ DU I $ ( nportance 1 e} 
ished Material.—Interest of the trade in t 
‘ roe ‘ y nor trat 
for overing ship 
- + } f 
‘ LcCe] Dp 
) rie \ é t} 
} D wel I 
y l per ty 
y t y 
| 
pp a n S I > 
{ 
‘ la ‘ 
era I i 
' , Q j act 
‘ 
\ t y y ’ 
+ + DD 
h ‘ ‘ | 
’ P , ’ 
, , 
' ? le pel Vi 
re ¢ l » meet 
4 y ley 
— ; ‘ Nn 
‘ | ee | 
é r sti nape Oo} 
i Ve S( ¢ D 
trolled he leral Ra 
’ tF yy t 
! pp ’ 
: ha 
‘ ‘ 
Be ka e 
ron i i ! al I 
y t y 
is¢ v1 
ed ? {) y) ry ' 
; a 
Material. ine n c f 
f ‘ 
g n @ vey 
- ral ’ 
} ‘ it the ire | 
' r er 
() ¢ Pr \ 
rer ? ~ 7 () p 
ere rT 
! i differer e ] ! 
y t ] 
ne iy price and ne ; 4l Sé 
lisposed to quote No. 1 heavy melt 
24 per ton. Considerable yn? 








mber 26, LOLS 


New York 


iron P? 


rroalloys.—Thi 


‘ 


ished Iron and Steel.—Ve1 
lomest ' 


‘ 





AGE 





1604 


THE IRON AGE December 2 


Cleveland ordered for Government work, which 


liverted to commercial uses. A 
CLEVELAND, De 4 (By WU 


revision of 
: , ¢ prices 1S expected Jan. l Jobbers’ quote: 
Iron Ore.—The ore trade does not look for a buying ee ass — : : 
»vement for some time, pos iy not unt ’ I Ze os 
n the spri1 yr until the present ul ea 41T101 , : eas . j 
f th on and atecl market ic cleared wo ee Old Material.—A little inquiry is coming 
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Book Review 


Hendrick’s Commercial Register of the United States, 
Pages, 2381, 7% x 10 in. Published by S. E. Her 


iricks Co., Inc., 2 West Thirteenth Street, New York 


The twenty-seventh annual edition of this registe 
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K the ibis Ey neer Bulletin N 10, 
. 5 
ed v t ITniversit K ’ The pu ‘ n 5 
1 
i irveyv o1 tne tC of ne power transmission 
] ness ? K ? i 1¢ voted to the 
1 
alculation of ul ¢ Illustratior 
4 ] ] *h) 
1 numerous ir luded The 
1uthor, F. Ellis Joh ! tant professor el 
: 
tri enone ring + the Y ’ t 0 K y i 
he Marine Review has compiled a list of names and 
iddr ec xf respons ‘ > D ( rc f +} Ilnited 
es and Canada ! ( rdit to State lhe 
: 
name of the company atio1 1 pl ipal offices are 
river The st Y ¢ f ’ s } he inte 
+ + xr} y ’ nNlar + } + 
{ ) Oo ( Ww ine r ] f e¢ 
} ] 7 } L } 
embodying change ind personnel. Published 
y the Penton Pub ne Com] Cleveland. O} 
‘mM ] ana rr + ” > P C4 
Boiler and Fur e Test y Ruf r, Strohm, 


. 
is the title of 


United States Fuel Adi stratior The purp f th 
bulletin is to conserve coal! Dy tne more efficie nt opera- 
tion of boilers. Copies are obtainable from the Con 
servation Bureau of the United States Fuel Adn tra 


tion, Washington, D. ‘ 





The “Flow of Water Through One and 
Inch Pipe and Valves” is discussed in Bullet 
issued by the engineering experiment statior 
University, Lafayette, Ind. The purpose is 
nish information concerning the losses of hea 
develop equations that may be of use in predict 
losses. The experiments upon which the re 
conclusions are based were made in the hydra 
oratory of the university. A total of 270 ex 
were made, comprising over 6000 readings of 
time, weights and temperature. Illustrations, 
charts and tables are included. 


“Yards” is the subject of issue No. 17 of Saf: 
tices, published by the National Safety Cour 
1 La Salle Street, Chicago. Section head 
clude: Plant layout; grading and drainage; ent 
and exit gates for railroad tracks, wagons ar 
pedestrians; protection at railroad tracks; | 


pressed roadways and obstructions; unloading n 


piling of material; yard clearance; car equ 
es; care of yard tools: electr 


rds; signs; lighting the yards; plant cleanlines 


‘Power Presses” is the subject of Bulletin 18 


L 


the National Safety Council, 208 South |] 


Street, ( hicago. Subje ts discussed include Ca 

idents, automatic feed, blanking, forming, die 
ng epeat and accidental tripping, treadl 
tarting and stopping, repairing and cleaning, 
nd lighting. Illustrations of automatic feeds 
devices, guards and various other safety ds 
ae 


Elevator Manufacturers’ Convention 


[The Elevator Manufacturers of the United St 

their semi-annual convention at the William P 
Hotel, Pittsburgh, recently. Among the subjects 
tems, co-operative service, ele 
itions, service stations, and the prospects of 
dustry. Among the features of the occasion wer 
juet, ¢ party, and a trip to the works of 
Westinghouse Electric & Mfg. Co. The following off 
le coming year; Presid 


Haughton, Haughton Elevator C¢ Toledo: 


: 1 . = 
[he Vonne) [ nior Coke ( orporation, B iffa 
Tike plans with the bureau of that citv for t]} 
iction of brick and steel buildings at its new 


rh streets, Delaware, Lackawa1 


Western Railroad Compamy and the Buffalo R 


The Pennsylvania Rail Co., Lebanon, Pa., ha 
pleted an arrangement whereby mine rails art 
luced for it by the Pennsylvania Brake Beam | 

mill at Danville, Pa., on a conversion cont 
H. C. Gable, president of the company, was fo1 
reneral sales agent of the American lron & Stee] 
Co., whose plants at Lebanon and Reading wer 

lired last year by the Bethlehem Steel Co 


The Mobile Shipbuilding Co., parent organizat 
the Birmingham Steel Corporatio1 
erable expansion of its steel shipbuilding plant at 
bile, Ala. The Birmingham company announce 


work on another $1,000,000 unit will be starté 


1, announces a 


soon as the present one is completed, which is ex 


to be early in 1919. 
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ville Island Ordnance Plant Will Be IRON AND INDUSTRIAL STOCKS 
Completed - ~ * 7 
stant Secretary of War Crowell states that ¢ General Decline in Value Liberty Bonds Stull 


ordnance plant it N , I ; AJC LLL He 1% Ay » ‘ 


of $65,000 ( S 
coun n 
to p ‘ Y 
ne y iX 
) tvne | \ 
\ e (; 
¢ nce? 
| yf ) S 
Ir. Crowe s 
ral \ 
W 
- 
T+ 
~ ( 


Will Not Build Picric A 


t 
‘ Tel ! I l I 
ne r WW r I a ‘ 4 
VV 
e€X1S } I 
i it 
, y x 
i V y i¢ t t 
no off Y 


of the Tennessee Coal, Iron & Rail 4 
eld, Ala., to warm them up in prepa! 
The new plants consist of a 40-ir 
structural mill, 110-in. p! 
op, ete 
Donner Steel Co., Buffalo, has increased its led notice with the Penns’ , State 1) 


stock from $11,000,000 to $13,000,000 “ east ipita 0 to $10,000 


¢ 
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| Metal Markets | , nal at : bout 8.05, St. Lo ae : sa 


| ¢ Tt ’ ict é y 
Antimony.—Th« arket tinue 
| Januat hol 
~ pe . New York, duty 1 
Aluminum.—! inderstood that the 
\ ry aium 
) + Mar h¢ 
Y ’ 
t ot 4) r 
Old Metals.—Co ime? Lr t ef 
b 
‘ ‘ y 
‘ 
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{ »T) 
} 
i I t 
' ( [ou 
1 fu ¢ The spe 
! We D 
as 6 Of 
) + ‘ c y 
s »50e. t 0) 
? } 
\ 
: 
Q 
; M I 
ne st) COE 
Judge G W. R 
‘ 1) O00 
A N ( ve B 
| () ‘ ( 
« 
, , : 
’ ‘ ( ‘ ‘ 
t So} { kK ( }? 
| « d ‘ ‘ i | t 
l } , I ‘ 
‘ nds Gert 
’ ’ ; 
( il wa el! \ 
ny? perty a , 
\ e! airectorate ipnm 
, , 
a \ ! H ( arpor ( vi 
} Sceniesingel ) ] { 
ndu é on De per! el 
’ ( rr ¢ Vi 1u e { 1 | 
mle é t (, er! eT col 
Spelter r) t The Quaker City Supply Co., Philadelp| 
Dp ( b¢ f ( é hanged its name to the Quaker City Corporat 


er it has « te e } e will continue as manufacturer, exporter and 


f; vy well | ( the ! ( ur along broader lines than heretofore. 








prreeenenyy HHAUTENEEEEEN NET 


Prices Finished Iron and Steel, f.o.b. Pittsburgh 


ructural \I terial 


Wire Products 


Bolts, Nuts and Rivets 


Wire Rods 


Railroad Spikes and Track Bolts 


lerne Plate 
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PERSONAL 


SDGUOESOEGAOSOUEOOSECERASIEONOAESOGESAOROADOROGOESASOOEOEOROOOLENGA RARE NOSED OO RERGEODOORORUR OA RRECEOEOREDES: 


Tr 











Racccenoserecveseesece 


Col. Louis J. Campbell, vice-president Youngs 
Sheet & : 
tives have been 
of the armistice he was fighting 
est, where the Americans lost heavily, He 


the south of France and will not be 


France, his 
informed At the time of the 


Tube Co., is safe in 


town 


occupatiolr 


L. H. G. Bousecaren, for e past three ! dis 
trict manager of the Stone & Webster Corporation at 
Youngstown, Ohio, leaves Jan. 5 for France with othe 
representatives he I vy to idy industrial co 
ditions He w he s eeded George EF. Chambe 
ain, general superintender harge of ynsty ! 
vho ha eel Vitn tne yrporation nine yea 

N. L. Snow, forme vice-president an iles mat 
rel he Terry S Turbine ¢ Hat rd, Conr 
has eel é ected vice-pre 1@)} ind re! I rY ive! 
He } ; been connected with the ympa for the r t 10) 
years 

The Whiting Foundry Equipment Co., Haz 
announ several changes t een mad 
organiza Tr} ollowing me have left thi 
pany: F. A tundle, general superintendent; ( \ 
Hardy, sales manager, and G. R. Brandon and P. A 
Dratz, Chicago representatives. Samuel Moore, former 
ly general manager of the Bond plant of the Ame 
Radiator Co., is now gene} iperintende? nd th 
company will be represented in Chicag y George 


iat) fray eley writh + é 
Ristine, rormerly witn tne 


Wolcott, formerly with the McMyler Int« ite Co nd 
E. V. Brown and Walte ss n ( f tl 
company’s engineering staff. 

L. E. Townsley, manager of the foreign trade d 
partment of Paul R. Ruben & Co 16 California Street 
San Francisco, leaves the Januar ( i 
Japan, Philippines, Dutch I Indies, Straits Settl 
ments and Australasia, to est sh resident agent t 
principal ports. Correspor ted w Ame 
can manuf irers e their for 
trade 

R. S. McLaughlin, Oshawa, Canada, presid M 
Laughlin Motor Car Co., has been elected a director and 
member of the executive committee of the General Mo 
tors Corporatio 

A. G. Gullbers mat ears ch neer of 


} / + 
ind ely supe! er ! n I e1 e lam 
ract A eave sno1 Tor Swede eI ‘ l é 
manufacture of 1 or cal HH \ ‘ ( ! D 
in the organization in N \ ( omp vhicl 

T r¢ ore Tr y ’ ¢ orr .? y y ’ 
i A A { 

; 

passe er $ Scandina 


resume the presidency of the H Motor (¢ ( He 
retur? to Detro ! ‘ n W 
The follown ! ee! 1 

vy the Guerber Engineering Co.. Bethlhem. P nit 
facturer tructu pe I rol 1 f prod 
ucts: D. H. Brilll heret star t] eY 
eral manager of fabri ao e mal ! e de 
partment; W. S. Hutchinson, f u} ! es 
to manager of contract and cons P. W. Snether 
from a member of the ale de e! ef en 
gineer, succeeding John J. ¢ non, J? lecease 


nonial dinner at the Onondaga Hotel, Svra 


euse, N. Y., was tendered Ds 14 to Thomas W. 
Meacham,,retiring president of the New Process Gear 


Mr 


Corporation, by about 100 employees at the works. 


4 1 


Meacham recently sold his interest in company. 
A. Bach- 
Island City 


Corporation, at 


A testimonial dinner was tendered to Harry 
t] 


man, retiring factory manager of t] 
plant of the Wright-Martin 


ie Long 


Aircraft 
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Hotel Ansonia, New York, Dec. 14. He was 
vice-president and general manager of the Edis 
age Battery Co. and Thomas A. Edison, h 
Orange, N. J., and resigned to become associat 
the Wright-Martin company during the perio 
war. 

H. A. Wilder has been appointed purchasi 
of the Heppenstall Forge & Knife Co., Pittsbu 

The Philadelphia Jnquirer of Dec. 19 gives 
ber of portraits of local men to whom birthday f; 
tions are extended. Among them is Emmett B. ¢ 
engineer with the Midvale Steel & Ordnance ( 
iate of Cornell, class of 1899. 

\. O. Backert, president American Fow ' 
Association, the honor guest of the Pitt 
Foundrymen’s Association at a dinner and enté 
nent given at the Pittsburgh Athletic Asso 
Pittsburgh, the evening of Dec, 16. 


was 


Clarence H. Howard, president Commonwealth 
Co., has been appointed by Mayor Henry W. Kiel « 
Louis on the Municipal Reconstruction Committee 
will act in an advisory capacity to the municipal 
ministration in the solution of after-the-war | : 
lems. 

Cullinan, St. Louis, Western district 
for the Western Electric Co. since 1916, has 
appointed manager of the Central district, with h« 
Chicago, to have charge of the compa: 
iness in 12 States. H.N. Goddell, formerly mana; 
f the Omaha branch of the company, succeeds Mr. | 
Western district manager at St. Louis 


George EK. 


aver 


quarters at 


1 
mus 


linan as 
oo 


neer 


Hinman has been appointed mechanical ¢ 
of the Sheffield Co., Sheffield, Ala. This « 
pany, which is under the management of the J. ¢ 
White Management Corporation, New York, furnishes 
street railway transportation, electric light and powe 
in Sheffield, Tuscumbia and Florenc 


ind water service 


Muller, general manager King Machine To 

Club of Cincinnati. 

George E. Day, a director of the Youngstown She 

erly general sales manager, has ré¢ 

ju . the Bureau of | 

Well Supplies at New York, and has gone to Calif 
the winter. He had charge of the alloc 


and other materials to manufacture? 


duties as director of 


Oo Spe I d 
f iron, steel 
oil country goods, 

H. W. Clarke, who until Dec. 15 had been 
with the advertising service department of the McG 
Hill Co. at Chicago, has been appointed manage! 
idvertising for the Pneumatic Tool | 
Prior to his connection with the McGr 
publications he spent eight years with the We 
Electric & Mfg. Co., East Pittsburgh, P 
part of the time as a member of the sales and publi 
epartments and later as Western publicity 


ve with headquarters at Chicago 


connect 


Chicago 
Chicago. 
Hill 


nghouse 


repress 


Anaconda’s Tall Chimney 


Advices Anaconda, Mont., that De 
brick was laid by the Anaconda Copper Mir 
what is claimed to be the tallest 
The stack was built for the Washoe sm«¢ 

and finished after a little more than 
of work uninterrupted by any accident or labor trou 
The new stack is 585 ft. 1% in. high. Its base 
reinforced concrete is 86 ft. outside diameter and 75.4 
inside. At the top the .inside diameter is 60 ft 
weighs about 34,000 tons and is built of brick ma 
at the Anaconda company’s local plant. 1 
contains 6,672,214 bricks and 68,845 
In comparison with this monster stack, 
10% in. high; on 
that at Great Falls, Mont., 510 ft. 


from state 
he last 
Lo. on smokestac}! 
the world. 


was six mont 


factured 
stack SaChKS 
cement. 
emo) 


Tacoma smelter stack is 572 ft. 


Japan 570 ft. and 


The Vermilion Malleable Iron Co., Hoopeston, I! 
last week paid bonuses amounting to $10,000, each m 
receiving 10 per cent of his salary. 
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OBITUARY | Hend  heeahaiit 


JARRETT, former president Amal Labor Troubles 
of Iron, Steel and Tin Worke: t \ 

t the home of hi n in Pitt ing 

He was born in Wales, came to tl} 

1 years old and bec t 

In 1877 


amed and remained at s he 


cal aa i cia rt W 


he was elected preside 


obtain a tariff tinplate D 4 
ndustry, which was dons v the « — 
ey tT riff Mi Jarrett vas erwal 
Birminghar k la ner 
iXINg a spe st ¢ n . 
n England a Wa Whe: 
ry he was | t } ( 
I Le and he f 
n that cap ’ 
States Steel Cor ati 2 
ef reference wa ! HE | wx A 
the death of Joseph W Mort : 
R. Morrison, secretary and manager D 
ess Tube Co., Auburn, Pa VM Mort 
to shell wounds rece t ‘ 


( ( w ni says I 

true oldier | ig 1 \ 

1 up to his former te n¢ I 

hiry bn. 7? I 1eut ( é ne é I \ 
Joe’ ws electe the 1 dang 


ilways did his duty with the great 


led for a French War Cr After ; es 


recommendet 
ruck by a é he was take » the 
Lieut ( ‘ f na hir y 

he opneratio1 7 he irg Y AS 
l! ded mar? nada ont! hat I 

s Lieu Cole | inable 
hospital a ir men ! Y 

nd when I did 1 our ‘J 

} er na Ff vle ES ) ry , 

i ive 11igd@ ita iif I ‘- 

ion was t y e] 1OW 
d I ean te } t was hard r eve 

- . 


ARVEY W. FOR Det rgar ! f a - 
Co nd later its p lent, di . 7 S 
Hospital, New Yo ron 
He el Cc! fr 
Y orp ’ ul ne Spy ed ( t I 
SEPH BAKER, JR., vice-president B 
Belleville, [ll., died fron 1 
Washington, where he was connect A 
lepartment of the War Depa el 
ld 
in |] RENO, I y R \ Me 
ering Co., East Moline Te f 
nza followed pneumo!r He |} l 
al about 12 Ve I nad A I tne DY . 
: stricker 
MARION CREAMEI Ar I 
& Mfg. Ci B re l D rror ‘ 
llowing influe1 
vy and tw } Irer 
nas) 


MER QO. PAGE, Adrian, M ; 
Steel & Wire ¢ . and manager I t { Lf rt b ‘ : 


rtment, died Dec 


EANDER SETH Woopsury, Gre i yl The ain ‘ +} bets nal 

lent and founder f the Great Fal | W ee ‘ ‘ . ‘ ‘ ' 
Nov. 22. o theas eae It — lot ' aut 

W. HENDERSON, chief of the burea the pres¢ to ir the « rt to A ind 
tion of the Department of Health, Pittsburg! the Orient of indust1 i 
Dec. 19, from pneumonia, aged 50 years He did contractors’ machinery tner lipment Janie 

lent service in attempting to abate the smoke evil, R, Brown president; D. G. Be e-pr lent and 

’ manacer. and R EA t+ secretear 


Before that he had bee anage 


& 


g up that work in 1914 


4 











Labor Problems Are Worrying Washingt 


Finding Employment 


Discharged War Work 


+ e438 


Demobill 


‘ation 


Labor Troubles Getting Harder to Settle 


W : \ 
Ir ( 
iti 
ant and ! I 
ne p M f ne 
lisap Was! | n 
ef il I ghte 
their repor But the B ( 
The functions I D> j eX é i) 


for Returning Soldiers and 
ers Beset with Difficulties— 


of War Industries Board 


t were compiled before the real effect of t 
of hostilities had made itself felt. Now 
nemployment of war workers and ex-soldie 
more rapidly, the officials find that they hi: 
estimated the absorbing powel of the peace nd 


The hief fear is that this will increase du 





onths, and so far there has been no 
pect of peace industries to indicate t 
ming which w make it possibl 
reat armies of men, especially at 
vages which pre ed during the 
Witl ul is come a growing pirit of int 
| t | nas be reflected repo ( 
I ron is parts of the count nd 
} r there has been no actua intercal 
rhe } ! War Labor Board t it ow 
Oo ( vhict me ( et ne 
f r! LICE though its abill to ¢ 
( ) pired witn the ce ition oT hgnt 
\ ne ot ( CIsi $ one Dy Ju 
4 I ( oO impire the case « 
Molders’ Unio | uabeth, N. J igainst the 
I Ov t city. The decision w: 
he plo According to Judge Mack’s de 
I ( e! ind employees had an agreement ma 
J 18, effective l 1} July 1, 1918, fixing 
mold and coremakers at $4.75 per day 
On May 51 the business agent of the u 
t ‘ nployers a demand for 72'%c. an hi 
in &-hr. day basis, with one and one-half times 
rate for overtime and double the hourly rate f 
s lay il ho days Pending the settlem: 


Board, a mod 


on rreed upol! the « ployers and t 
we?) of $5.75 for i -hy day Ju 
Vi iled that the work re right nd Ul 
! I receive $5.75 for an &-hi day WI > 


“ d holiday Che vard, howe 
fF ’ ) le Tf 1) 5 ist t 
t ovided th ould not be 1 
ea ‘ ild not go rther than the « 
I} ey ment of Labor has announced 
cle yn into the hazards of industry 


( nd efficiency of worke1 part riy into ¢ 
onal disease 
I United States Emplovment Service and 
l I r Statist I f ssued a pamph 
! ( irious occupatio? in the Metal Ws 
| nd General Constructio Railroad Tr 
tion and Shipbuilding Industries. The purpos« 
ne pa | let to 2g iniforn ity to tne ger erally u 
‘ Or i il d 4 At ‘ ma pe Sit 0 I 
| pro led, howe tha thes ent 
' + + e ta . official on the part f 4} C 
nt lete nation otf conti t 0 


nce of the Board » more indefinite. Tte moni 
price { oy ends 
\ xing has been abandoned, despite eff 
he part of the various industries—such as 
pper industry 0 luce the Board to continue p1 
1} to prevent an undue slump in the copper market. B 


was just as unsuccessful as the effort on the part 
he steel industry two weeks ago to the Be 


to get under the situation. 


induce 
price 


steel 


sagging 
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per indust: the é 

of the War Labor P Boa 
f Labor lt I é 
all th ypper 
he p! e 0 ) $ 


t the I. W. W 
V¢ ld res l I 
ent, however, had I 
ry ( ommittee he B rof 
» with the furthe1 
mportant tne abandor 
vy was the forma nr incement of ¢ 
ill prio 
qd bv War | ( 
‘ ff ve J ] I 
f +} 
) ' a ( ’ N 4) 


Will Go to Europe 


President W 


HINGTON. ! I 


War Industries B 


é ! f i 
‘¥ 
i 
; 
nn 
s4 OOOO ’ y t t 
Hiow the Prod e! \ t W r Need 
role Tt ’ j 
£ 
} + 
é ped I S 
nen ne ry 
i reature } ‘ 
hy, re l 
1 
' 
Lafntit I I I ) 
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Van H. Ma Bureau 
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. f he ‘ é ( 
Nothine ¢ lor uN h¢ ( re 
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nde oO Ame 
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++, acd ) es f 
e Inter ell as mibe 
i 
: embers of the War Indust M 
Tt \ 
*K pi rl I 
ries Bo 
yehir ¢ a ‘ 
> f 
| repr en Lt" I 
. : ' 4 . ~ i 
ell as those detailed by the Geolos : 
' ¢ : He ) loll f | 
turned to their former offices, are G B alls 


wer to help the mine operators, 
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which 


vhil ers have in many cases will mean bankruptcy wu 
ha hich the lative relief is afforded, for the minerals w 
were asked to produce are now being de 
thi American users at prices much below the 
ru ne Americar product. 
( Producers recommend that the Secretar 
him before exe Interior be authorized and directed by Ci 
( ( ute the provisions of the War Minerals 
l e) to determine the measure of damage suffers 
H Co ( e consideration being given to th 
( themselves a 1 prices prevailing at the time of investme 
! erned. It need of the Government which such inv 
! ( led to meet, and to liquidate the same | 
V t t time that such damage is determi: 
to be paid it of the appropria 


4 nte ! no pavment 
r } l f tne contractol 
r to Chairman Dent on th 
) int director ¢ rn nition a\ 
| ‘ th ( ! f oi f 
: 
he t 4 é nited S 
nd ineurre ) r pre 
} Dp ot pplvin 
ene 
T | OY (> VO! I , 
} ‘ ner T Tr mace rn Qn 
4 ‘ y ( fer li ‘ Y) l T 
vag ! t i r emplove 
— n ord } t} working 
' 
ne » the o that they may as spee 
le go into comme il work, it is essential 
4 + ; } . 
1 promp lju inder these inforn 
re nts In this matter time is 
yr + p F 
I ( id ner inder the for: 
, 
y, under the decisior 
ty r. to secu the remedial legislati« 
( + vho ha } 1 forma 
ed for tl 
+} (‘hiet oT tne Py 
a) Y ( | not deputize | pt 
; 1 
t N } nould tne 1 
¢ ( ’ the ex rencie of 
+ ; } 1c | persons ha ‘ nothiz 
. ( rit} of the United State 
. 
} 1 4 +} 
I 
P hy the x writte? 
War Ii ! Board, wt ha een trying to 
‘ ths mntractor and vhich had 
er, that the Government must mak 


y T ’ y 
‘ 1 +} ;) 
| likely that the Senate Military A 
( rY te 1 hold irthe } ring wher 
é that rd 
ustic V A I 
PR, ‘ 
n 
I l 
\ 
1% = 
t t ‘ 
, } 
, ‘ A S 
i rT i 
hel 1 y . ’ t th r ry 1 
‘ i gs ppl T f ] hose now emr 
} housand ‘ tu zg ier il 4 
be returned into industry 














Machinery Markets and News of the Works | 
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TRANSITION PROBLEMS 
iore Ordnance Contracts Canceled 
Looking for Lower Prices, Builders O; 


se—No Announcement as to Progre 


in Plan to Control Tool Surplus 


New York 
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with a capital of $100,000 to operate a 
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\ \ : 
W I 1 l 
( I it §$ 
WW W ! 
‘ }’ 
7, 4 
‘A 
\ 1 
> 
Chicago 
¢ 
{ 
1 s ¢ concerting 
is D 
id I ind ot} A 
e N J. Stew ar McGu 
i F. G. Rodenack of Mint \ 
p meanwhile the compat as te 
De Mers Avenue, Grand Fork 
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